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PEEFACE. 


This  work  is  based  partly  on  the  courses  of  lectures  which  I  have 
annually  delivered  at  the  London  Hospital  Medical  College  during 
the  last  twelve  years,  and  partly  on  my  essay  on  "  Diseases  of  the 
Larynx,"  to  which  the  Jacksonian  Prize  was  awarded  by  the  Royal 
College  of  Surgeons  of  England.  Some  of  ray  lectures  have  appeared 
in  the  British  Medical  Journal,  Lancet,  and  Medical  Tiines  and  Ga- 
zette, but  by  far  the  larger  portion  of  the  matter  contained  in  these 
pages  is  now  published  for  the  first  time. 

The  classification  of  disease  is  always  attended  with  considerable 
difficulty,  and  at  present  no  single  system  can  be  rigidly  adhered  to. 
For  even  accepting  pathology  as  the  basis,  the  tissues  themselves  are 
of  so  composite  a  character,  and  there  are  so  many  "  organs  within 
organs "  in  the  human  frame,  that  logical  precision  cannot  be  main- 
tained, except  by  pedantic  subdivisions,  which  would  defeat  the  ob- 
ject of  the  arrangement.  Again,  whilst  some  throat  affections  are 
strictly  circumscribed  in  their  ravages,  others  attack  different  sections 
of  the  air-passages  at  the  same  time.  Hence,  although  this  work  has 
been  divided  into  certain  primary  sections,  and  as  a  rule  each  disease 
has  been  separately  considered  in  its  proper  division ;  yet  in  some 
cases  it  has  been  found  more  convenient  to  depart  from  this  plan,  and 
to  treat  the  morbid  phenomena  of  contiguous  parts  together. 

The  system  of  nomenclature  issued  by  the  Royal  College  of  Physi- 
cians has  been  adopted  with  such  modifications  and  additions  as  the 
consideration  of  a  special  class  of  diseases  rendered  necessary. 

Records  of  cases  have,  as  a  rule,  only  been  introduced  where  they 
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were  required  for  tlie  illustration  of  a  difficult  subject,  or  where  ttie 
cases  themselves  were  exceptionally  rare. 

The  views  which  I  entertain  as  regards  the  use  of  mercury  in 
syphilis  will  probably  meet  with  some  opposition,  but  having  followed 
Professor  Sigmund's  practice  in  Vienna  in  1859  and  ISGO,  I  became 
well  acquainted  with  his  views  at  an  early  jieriod  of  my  medical  ca- 
reer, aud  a  somewhat  extensive  experience  in  dealing  with  the  con- 
stitutional phenomena  of  syphilis  has  since  convinced  me  of  the  truth 
of  the  fundamental  views  entertained  by  the  eminent  Viennese  Pro- 
fessor, viz. : — (1)  That  specific  anti-syphilitic  treatment  is  only  re- 
quired when  serious  constitutional  symptoms  are  present ;  (2)  that 
specific  treatment  in  the  early  stages  does  not  ward  off  the  later  man- 
ifestations of  the  affection ;  (3)  that  local  treatment,  analeptic  reme- 
dies, and  hygienic  measures  are  of  the  utmost  importance;  (4)  that 
the  disease  itself,  except  under  unfavorable  circumstances,  tends  to- 
ward spontaneous  cure ;  and  (5)  that  the  development  of  serious 
pathological  changes  depends  on  conditions  inherent  in  the  patient 
himself.  These  views  have  been  sustained  by  Professor  Sigmund 
with  all  his  old  energy  in  the  recent  edition  of  his  well  known  "  Yor- 
lesungen  fiber  neuere  Behandlungsweisen  der  Sj'philis."  It  will,  I 
hope,  be  understood  that  whilst  employing  iodide  of  potassium  more 
frequently,  I  nevertheless  consider  mercury  a  valuable,  and  in  some 
cases  an  indispensable,  remedy  in  syphilis. 

"Whilst  placing  the  results  of  my  own  experience  before  the  pro- 
fession, I  have  endeavored  to  do  full  justice  to  the  many  physicians, 
both  ancient  and  modern,  who  have  elucidated  the  class  of  affections 
herein  discussed ;  and  if,  in  any  case,  I  have  failed  to  acknowledge 
the  labors  of  others,  I  trust  that  the  error  will  be  looked  upon  as  acci- 
dental. 

I  am  indebted  to  many  distinguished  authors  for  kindly  forward- 
ing me  their  valuable  works  and  new  editions,  and  I  much  regret  that 
I  was  only  able  to  make  use  of  some  of  them  for  a  few  casual  refer- 
ences, in  consequence  of  their  not  having  reached  me  until  the  greater 
part  of  this  volume  was  already  in  type.  This  remark  especially  ap- 
plies to  the  second  edition  of  Dr.  Sol  is  Cohen's  excellent  work  on 
"  Diseases  of  the  Throat  and  Nasal  Passages,"  and  to  the  second  (Ger- 
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man)  edition  of  Prof.  Ziemssen's  able  contribution  on  the  "  Krank- 
lieiten  des  Kehlkopfes  "  to  his  own  Encyclopaedia ;  it  applies  also  to 
Dr.  Max  Schiiller's  exhaustive  article  in  the  "  Deutsche  Chirurgie," 
entitled  "  Tracheotoniie,  Larjngotomie,  und  Exstirpation  des  Kehl- 
kopfes,"' and  to  Prof.  Stoerk's  comprehensive  treatise  in  the  same 
series  on  tlie  "  Krankheiten  des  Kehlkopfes,  der  Nase,  und  des  Ra- 
chens.''  For  the  reason  stated  above  I  have  also  been  obliged  to  forego 
the  satisfaction  of  even  referring  to  many  other  smaller  works,  to 
which  I  hope  to  do  justice  on  a  future  occasion. 

Incomplete  as  the  work  is  in  many  respects,  yet,  owing  to  my  nu- 
merous professional  engagements,  I  could  not  have  collected  the 
materials  on  which  it  is  founded  had  it  not  been  for  the  assistance  I 
have  received  from  many  friends.  It  would  be  dithcult  to  assign  to 
each  the  due  amount  of  my  obligations,  and  I  must  therefore  content 
myself  by  thanking  them  collectively.  There  are  a  few,  however, 
whose  names  cannot  be  altogether  omitted.  Thus,  I  am  especially  in- 
debted to  my  colleague.  Dr.  Semon,  who  has  prepared  a  German 
translation  of  this  work  (to  appear  simultaneously  with  the  English 
edition),  for  many  important  suggestions  and  much  keen  criticism;  I 
have  to  thank  my  former  assistant,  Dr.  Gordon  Holmes,  for  valuable 
aid  in  matters  of  historical  research,  more  particularly  in  connection 
with  those  authors  whose  observations  are  recorded  in  the  classical 
languages ;  and  I  am  very  grateful  to  Mr.  Mark  Hovel,  Resident  Med- 
ical OfRcer  and  Registrar  to  the  Hospital  for  Diseases  of  the  Throat 
and  Cliest,  for  preparing  a  detailed  index. 

M.  M. 

19  Harle?  Street,  London, 

May,  1880. 
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SECTION  I.-THE  PHARYNX. 


ANATOMY   OF  THE  PHARYNX. 

Tns  pharvnx  is  that  portion  of  the  alimentary  tube  which  corresponds  in 
extent  to  the  interval  between  the  basilar  process  of  the  occipital  bone 
above  and  the  interval  between  the  fourth  and  fifth  cervical  vertebra?  be- 
low. It  is  continuous  below  with  the  oesophagus  and  larynx,  in  front 
with  the  nasal  and  oral  cavities,  and  above  with  the  ear.  It  may  be  de- 
scribed as  an  irregularly  flattened  cylinder,  wider  above  than  below,  and 
slightly  concave  anteriorly,  applied  to  the  anterior  surface  of  the  verte- 
bras. Its  roof,  which  lies  immediately  below  the  skull,  is  quadrilateral, 
with  rounded  edges.  It  is  concave  in  an  antero-posterior  direction,  di- 
rectly continuous  with  its  posterior  wall,  and  in  form,  may  not  inaptly  be 
compared  to  the  hood  of  a  carriage.  The  pharynx  is  freely  movable  over 
the  cervical  spine,  and  thus  permits  the  various  movements  which  take 
place  in  swallowing  and  respiration.  It  is  in  relation  with  the  following 
structures:  posteriorly,  with  the  pre-vertebral  muscles,  which  are  covered 
by  a  strong  aponeurosis,  and  from  which  it  is  separated  by  the  retro- 
pharyngeal cellular  tissue;  laterally,  with  the  carotids,  the  internal  jugu- 
lar veins,  the  eighth  pair  of  nerves,  the  sympathetic  nerve,  and  a  chain  of 
lymphatics  and  ganglia;  anteriorly,  with  the  nasal  fossie,  soft  palate,  isth- 
mus of  the  fauces,  dorsum  of  tongue,  and  posterior  aspect  of  the  larynx. 
The  maximum  length  of  the  pharynx  in  the  adult  is  about  five  inches, 
and  its  superior  transverse  diameter  about  one  inch  and  three-fifths.  It 
is  slightly  wider  opposite  the  cornua  of  the  hyoid  bone,  and  opposite  the 
cricoid  cartilage  it  again  becomes  contracted.  Its  diameter,  in  an  antero- 
posterior direction,  is  about  four-fifths  of  an  inch  superiorly.  Below,  its 
anterior  and  posterior  surfaces  are  in  contact  in  the  centre.  Its  osseous 
relations  are:  superiorly,  the  basilar  portion  of  the  occipital,  and  the 
body  of  the  sphenoid,  bone,  and  the  so-called  basilar  fibro  cartilage;  an- 
teriorly and  above,  the  vomer  in  the  mesial  line;  laterallv,  t!ie  internal 
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pteryg'oid  plates  of  the  sphenoid  bone;  below,  the  horizontal  plates  of  the 
palate  bone;  and  posteriorly,  the  anterior  surface  of  the  five  upper  cervi- 
cal vertebra',  with  their  tibro-cartiiages. 

The  pharynx  consists  essentially  of  a  fibrous  framework,  lined  by  mu- 
cous membrane,  and  containing  a  complex  muscular  layer,  with  blood-ves- 
sels and  nerves.  These  elements  will  be  described  in  the  order  they  are 
met  with  in  actual  examination,  a  general  idea  of  the  inner  aspect  of  the 
cavity  being  first  given. 

For  convenience  of  description,  the  pharynx  may  be  regarded  as  con- 
sisting of  a  pharyngo-nasal,  a  pharyngo-oral,  and  a  pliaryngo-laryngeal 
cavity.  The  former  is  concerned  in  respiration  and  in  the  modification  of 
the  tone  of  the  voice;  the  second  and  third,  in  both  respiration  and  deg- 
lutition. 

The  pharyngo-nasal  space  is  continuous  anteriorly  with  the  nasal  cav- 
ities, and  laterally  communicates  by  means  of  the  Eustachian  tube  with 
the  middle  ear.  The  upper  wall  or  roof,  already  described,  is  rich  in 
gland  tissue,  and  shows  numerous  depressions  and  crypts.  In  some  sub- 
jects there  is  a  cavity  of  considerable  depth  situated  posteriorly  and  in 
the  centre  of  the  roof,  in  which  are  found  the  openings  of  numerous  fol- 
licles. This  collection  of  follicles  has  been  described  by  Luschka'  as  an 
aggregated  acinous  gland,  and  named  the  "  pharyngeal  tonsil,"  in  contra- 
distinction to  the  analogous  glands  in  the  fauces.  This  tonsil  is  about  a 
centimetre  in  thickness,  and  is  situated  near  the  vault  of  the  pharynx, 
between  the  orifices  of  the  two  Eustachian  tubes.  It  is  covered  with  the 
ciliated  epithelium  found  in  this  portion  of  the  cavity.  The  gland  is 
composed  of  follicles  more  or  less  compactly  united,  and  its  surface  is 
dotted  by  a  number  of  small  prominences — the  openings  of  the  glandulae;. 
The  ])liaryngeal  tonsil  is  not  enclosed  within  a  proper  capsule,  the  reticu- 
lar connective  tissue  of  the  gland  being  continuous  with  that  of  the  ad- 
jacent mucous  membrane.  According  to  Tortual  ^  there  is  a  deepish 
sinus  at  the  anterior  border  of  the  roof,  which  he  calls  the  sinus  faucium 
superior;  it  extends  forward  from  the  semilunar  fold  of  mucous  mem- 
brane at  the  border  of  the  posterior  nares,  externally  and  below  the  upper 
edge  of  the  orifice  of  the  Eustachian  tube.  The  lateral  walls  of  this  cav- 
ity are  limited  superiorly  by  the  openings  of  the  Eustachian  tubes  and  the 
recessus  pharyngeus,  or  fossa  of  Rosenmiiller.  The  opening  of  the  car- 
tilaginous portion  of  the  Eustachian  tube  lies  on  the  level  of  the  poste- 
rior nares,  and  is  about  one-fifth  of  an  inch  below  the  base  of  the  skull, 
and  about  three  inches  and  one-fifth  from  the  anterior  nares.  The  aper- 
ture is  about  two-fifths  of  an  incfi  in  its  vertical,  and  about  one-fifth  in 
its  transverse,  diameter.  That  portion  of  it  which  appears  in  the  pharynx 
is  covered  by  mucous  membrane,  and  is  seen  as  a  somewhat  rounded  ele- 
vation, with  its  convexity  turned  upward  and  backward;  from  its  upper 
extremity  a  fold  of  mucous  membrane  extends  to  the  border  of  the  pos- 
terior nares,  and  from  its  posterior  extremity  another  fold  extends  to  the 
hinder  surface  of  the  velum  pendulum  palati.  Between  the  orifice  of  the 
Eustachian  tube  and  the  posterior  wall  of  the  pharynx  is  a  somewhat  tri- 
angular shaped  depression,  covered  with  numerous  glands,  which  is  known 
as  Rosenmiiller's  fossa.  The  posterior  wall  of  this  portion  of  the  pharynx 
is  almost  vertical,  and  lies  in  front  of  the  pharyngeal  fascia,  the  anterior 
arch  of  the  atlas,  and  the  body  of  the  axis.     Its  mucous  surface  is  smooth, 

'  Der  Schlundkopf  des  Menschen,  Tubingen,  1868,  p.  110. 
*  Luschka:  Op.  cit.  p.  lb. 
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and  shows  the  operiiii<2;s  of  iiumorous  acini.  Tho  anterior  wall  presents 
the  choaiirp,  separated  by  the  septum  iiarium,  and  below  them  the  poste- 
rior surface  of  the  soft  palate  (vide  p.  5). 

The  pharyngo-oral  cavity  may  V)e  said  to  be  limited  superiorly  by  the 
level  of  the  base  of  the  uvula,  and  below  by  a  plane  passing  through  the 
posterior  extremities  of  the  greater  cornua  of  the  hyoid  bone.  Tlie  pos- 
terior surface  of  the  uvula  must  be  regarded  as  its  incomplete  anterior 
wall,  the  pillars  of  the  fauces  its  lateral  walls,  and  the  base  of  the  tongue, 
together  with  the  folds  of  mucous  membrane  enclosing  some  muscular 
tissue,  atid  known  as  the  pharyngo-epiglottic  folds,  its  lower  margin. 

The  pharyngo-laryngeal  cavity  occupies  the  position  corresponding 
with  the  hyoid  bone  above  and  the  inferior  border  of  the  cricoid  cartilage 
below.  On  its  anterior  surface,  running  obliquely  downward  and  slightly 
forward,  is  the  upper  portion  of  the  glosso-epiglottic  fold  on  each  side; 
in  the  middle,  is  the  epiglottis;  whilst  the  lower  border  of  the  cricoid  car- 
tilage may  be  regarded  as  its  inferior  limit.  The  posterior  wall  of  this 
portion  of  the  pharynx  is  channelled  out,  and  not  flat  as  in  the  upper  re- 
gions. Its  anterior  wall  is  wanting  centrally,  owing  to  the  opening  of 
the  larynx.  Laterally,  the  anterior  wall  of  this  portion  of  the  pharynx 
presents  a  fossa  on  each  side,  the  pharyngo-laryngeal  sinus,  whicFi  is 
about  half  an  inch  in  its  antero-posterior  diameter  and  somewhat  broader 
laterally. 

The  pharyngeal  walls  average  about  one-tenth  of  an  inch  in  thickness, 
and  are  formed  of  mucous  membrane  and  glands,  muscles,  fibrous  tissue, 
blood-vessels,  lymphatics,  and  nerves. 

The  mucous  membrane  is  applied  to  the  entire  internal  surface  of  the 
pharynx,  and  is  continuous  with  all  the  openings  into  it;  it  is  slightly 
adherent  to  the  underlying  tissues  in  the  upper  portion,  but  below,  in  the 
laryngeal  region,  it  becomes  very  lax.  The  structure  of  the  mucous 
membrane  is  partly  fibrous  tissue  and  partly  connective,  varying  with  its 
position,  in  the  greater  part  of  the  pharyngo-nasal  cavity.  Lower  down 
it  is  denser  than  above,  and  contains  an  abundance  of  glandulas.  The  epi- 
thelium in  the  pharyngo-nasal  cavity,  the  surface  of  which  is  of  a  pale 
rose  color,  is  cylindrical  and  ciliated,  whilst  in  the  phar^'ngo-oral  region 
and  below  it  is  tesselated,  and  somewhat  redder. 

The  glands  are  of  two  kinds,  conglomerate  and  follicular.  In  the 
pharyngo-nasal  cavity  the  former  are  most  abundant,  particularly  at  the 
posterior  border  of  the  Eustachian  tubes  and  on  ihe  pharyngeal  surfaco 
of  the  velum  pendulum  palati,  where  they  are  clustered  together.  They 
are  more  sparsely  distributed  lower  down.  The  follicular  glands  are 
found  in  the  pharyngo-oral  cavity,  and  in  the  roof  of  the  pharyngo-nasal 
cavity  they  are  collected  together  and  form  "  Luschka's  tonsil,"  already 
described. 

The  fibrous  structure  of  the  pharynx  forms  a  complete  investment,  and 
serves  to  maintain  its  form.  It  is  very  tough  and  strong,  and  has  the 
fibres  of  the  several  muscles  attached  to  it.  It  is  attached  superiorly  and 
centrally  to  the  basilar  process  of  the  occipital  bone  through  the  inter- 
vention of  the  cranio-pharyngeal  ligament,  and  laterally  to  the  petrous 
portions  of  the  temporal  bones,  hanging  suspended  as  it  were  from  these 
points.  Its  internal  surface  is  covered  by  the  pharyngeal  mucous  mem- 
brane, whilst  its  external  surface  supports  the  muscles  of  the  pharynx. 
Below  it  becomes  continuous  with  the  cellular  tissue  of  the  oesophagus. 
Laterally,  it  is  attached  to  the  posterior  border  of  the  internal  pterygoid 
plate  of  the  sphenoid  bone,  to  the  pterygo-maxillary  ligament,  the  poste- 
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rior  portion  of  the  mylo-hyoid  ridge,  the  stylo-hyoid  ligament,  the  cornua 
of  the  hvoid  bone,  the  thyro-hyoid  membrane,  and  the  posterior  border  of 
the  thyroid,  and  the  external  surface  of  the  cricoid  cartilage. 

The  muscles  of  the  pharynx  consist  of  the  three  pairs  of  constrictors: 
the  superior,  middle,  and  inferior,  which  are  arranged  in  layers,  and  the 
stylo-pharyngei. 

The  superior  constrictors  are  flat  quadrilateral  muscles,  the  fibres  of 
which  are  parallel  to  each  other  and  directed  horizontally.  Their  fixed 
insertion  is  to  the  lower  portion  of  the  internal  pterygoid  plate,  the  apo- 
neurosis of  the  soft  palate,  tlie  pter\'go-niaxillary  ligament,  and  posterior 
portion  of  the  mylo-hyoid  ridge,  and  slightly  to  the  side  of  the  tongue. 
Their  movable  attachment  is  to  the  median  raphe,  where  some  of  the  fibres 
of  the  muscles  interlace.  The  muscular  fibres  from  the  internal  pterygoid 
plate  pass  obliquely  upward  to  the  median  raphe  at  the  base  of  the  skull, 
forming  a  kind  of  festoon  on  either  side  of  the  middle  line;  the  inter- 
space is  filled  in  by  the  pharyngeal  aponeuiosis  and  the  mucous  mem- 
brane (sinus  of  Morgagni).  The  middle  constrictors  lie  in  a  plane  poste- 
rior to  the  superior  constrictors,  their  fixeci  attachments  being  to  the 
greater  and  lesser  cornua  of  the  hyoid  bone;  from  these  the  fibres  pass 
backward  in  the  shape  of  a  fan,  the  superior  ones  passing  upward  and  in- 
ward and  covering  the  superior  constrictor,  the  middle  passing  trans- 
versely, and  the  inferior  downward  and  inward.  They  are  ultimately 
partly  inserted  in  the  median  raphe,  and  partly  into  the  pharyngeal  apo- 
neurosis— interlacing  with  each  other.  The  inferior  constrictors  lie  in  a 
plane  posterior  to  the  middle,  and  have  as  their  fixed  attachments,  ante- 
riorly, the  posterior  border  of  the  thyroid  cartilage  and  the  triangular 
surface  on  its  outer  wall,  and  the  sides  of  the  cricoid  cartilage;  from  these 
points  the  fibres  pass  backward,  the  inferior  horizontally,  and  the  supe- 
rior upward  and  inward.  In  the  middle  line  the  fibres  are  inserted  into 
the  pharyngeal  aponeurosis,  interlacing  with  one  another,  and  with  the 
inferior  fibres  of  the  middle  constrictor.  The  stylo-pharyngei  are  long, 
delicate  muscles  arising  from  the  bases  of  the  styloid  processes,  and  pass- 
ing downward,  forward,  and  inward;  the  fibres  expand  and  become  in- 
serted into  the  posterior  border  of  the  thyroid  cartilage.  At  first  this 
muscle  is  applied  to  the  outer  surfaces  of  the  superior  constrictor,  but 
passing  between  the  inner  surface  of  the  middle  constrictor  and  the 
pharyngeal  aponeurosis,  it  spreads  out  before  it  is  inserted.  These  mus- 
cles are  covered  on  their  outer  surfaces  by  the  external  fascia,  which  in 
the  lower  two-thirds  of  the  pharynx  is  derived  from  the  deep  cervical, 
and  at  the  upper  third  from  the  bucco-phar\'ngeal,  fascia;  whilst  inter- 
nally the  fascia  applied  to  them  is  the  cephalo-pharyngeal,  which  is  at- 
tached to  the  fibro-cartilage  at  the  base  of  the  skull. 

The  arteries  are:  the  ascending  pharyngeal  from  the  external  carotid, 
which  supplies  the  chief  portion  of  the  region  and  the  Eustachian  tube; 
and  anteriorly  and  laterally,  behind  and  above  the  openings  of  the 
choance,  some  terminal  twigs  of  the  internal  maxillary,  the  vidian,  and 
spheno-palatine,  which  inosculate  freely  with  each  other.  The  veins  are 
collected  into  a  dense  plexus  in  the  deeper  layers,  and  terminate  in  the 
internal  jugular.  The  lymphatics  form  a  network  in  the  mucous  mem- 
brane, and  also  in  the  muscular  structures,  and  terminate  in  glands  situa- 
ted at  the  base  of  the  skull  and  near  the  greater  cornua  of  the  hyoid  bone. 
(Luschka.) 

The  nerves  are  derived  from  the  second  division  of  the  fifth,  which 
supplies  the  roof  and  orifice  of  the  Eustachian  tube,  and  from  some  twigs 
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of  the  third  division,  which,  however,  more  particularly  pass  to  the  soft 
palate.  The  <::l()sso-pharvii<^eal  nerve  supplies  the  stylo-pharyn^'eus,  the 
superior  and  middle  constrictors,  and  the  mucous  membrane.  The  pha- 
ryngeal branches  of  the  vagus,  and  g-losso-pharyngeus,  and  the  spinal  ac- 
cessory, communicate  and  supply  the  upper  and  middle  constrictors  and 
the  mucous  membrane  (Hyrtl  and  Rudinger),  whilst  the  superior  laryn- 
geal supplies  the  superior  constrictor.  The  sympathetic  nerves  are  de- 
rived from  the  superior  cervical  and  middle  cervical  ganglia. 


The  Soft  Palate. 

The  soft  palate  is  a  movable  curtain  continued  backward  from  the 
hard  palate.  It  has  two  surfaces  of  mucous  membrane,  a  posterior,  con- 
tinuous with  that  of  the  nasal  cavity,  and  an  anterior,  continuous  with 
the  lining  membrane  of  the  mouth.  Between  these  mucous  surfaces  is 
a  stratum  of  muscular  tissue.  The  soft  palate  (or  velum  peiululum  palati) 
has  the  uvula  in  the  centre,  and  laterally  the  pillars  of  the  fauces,  enclos- 
ing the  tonsil.  Its  direction  is  obliquely  backward  and  downward,  as  re- 
gards the  hard  palate.  It  is  variable  in  thickness,  averaging  from  one- 
Hfth  of  an  inch  to  about  half  an  inch;  its  depth  varies  from  an  inch  to  an 
inch  and  a  half,  and  from  its  crescentic  shape  it  is  deeper  in  the  centre 
than  at  the  sides.  Between  the  pillars  of  the  fauces  laterally,  the  margin 
of  the  velum  above,  and  the  root  of  the  tongue  below,  is  an  opening, 
capable  of  many  and  varied  movements — the  isthmus  of  the  fauces. 

The  anterior  surface  of  the  soft  palate,  which  forms  a  portion  of  the 
mouth,  presents  on  each  side  a  sharp-edged  free  margin,  springing  from 
the  base  of  the  uvula,  and  curving  downward  to  the  tongue,  constituting 
the  anterior  pillar  of  the  fauces.  The  mucous  membrane  on  this  anterior 
aspect  has  a  smooth  surface,  and  contains  a  stratum  of  acini  closely  packed 
together  and  continuous  with  those  of  the  hard  palate.  In  its  mesial  line 
is  a  vertical  raphe — the  indication  of  the  fusion  of  the  sides  during  em- 
bryonic life.  Its  posterior  surface  constitutes  a  portion  of  the  anterior 
wall  of  the  pharynx,  and  is  formed  also  by  two  sickle-shaped  processes  or 
folds,  whose  margins  diverge  from  the  uvula  as  on  the  anterior  surface, 
but  they  are  thicker  and  their  edges  more  rounded.  Their  upper  extrem- 
ities commence  at  the  base  of  the  uvula,  and  forming  smaller  arches  than 
those  on  the  anterior  surface,  pass  backward  and  downward,  becoming 
flatter  as  they  descend,  and  losing  themselves  in  the  lateral  walls  of  the 
pharynx.  The  mucous  membrane  is  thickly  studded  with  glands,  which 
form  a  continuous  layer  (solitary  follicles).  The  epithelium  is  of  the 
squamous  variety,  excepting  near  the  orifices  of  the  Eustachian  tubes, 
where  it  is  ciliated. 

The  uvula  hangs  from  the  centre  of  the  soft  palate,  as  a  conical  pro- 
cess about  a  quarter  of  an  inch  in  length,  having  the  two  crescentic  folds 
of  the  margin  of  the  velum  on  either  side.  It  is  composed  of  mucous 
membrane  very  rich  in  glands,  and  contains  the  azygos  uvulre  muscles. 

The  tonsils  lie  between  the  pillars  of  the  fauces,  in  a  sort  of  niche, 
bounded  internally  by  the  base  of  the  tongue.  They  are  oval  glandular 
masses,  generally  about  as  large  as  a  hazel-nut.  They  are  follicular  in 
structure,  and,  when  of  normal  size,  can  be  just  seen  when  the  mouth  is 
wide  open,  projecting  into  the  isthmus  faucium.  On  the  internal  surface 
are  a  number  of  mucous  crypts,  which  open  by  from  twelve  to  sixteen 
ducts,  of  varying  size,  and  give  the  surface  of  the  tonsils  the  appearance 
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of  almond-nuts.  In  the  spaces  between  the  crypts,  and  enclosed  in  the 
connective  tissue,  are  a  quantity  of  lymphatic  glanduliE.  The  tonsil  is  in 
relation  externallv  with  the  internal  pterygoid  muscle,  and  corresponds 
rwith  the  angle  of  the  jaw,  or  more  accurately,  the  centre  of  the  tonsil 
corresponds  with  the  posterior  alveolar  foramen.  Posteriorly,  are  the  in- 
ternal and  external  carotid  arteries,  the  first  about  half  an  inch,  and  the 
latter  about  four-fifths  of  an  inch,  from  the  free  surface  of  the  gland, 
with  the  internal  jugular  vein,  the  vagus  and  glosso-pharyngeal  nerves. 

The  muscles  of  the  soft  palate  run  in  pairs,  and  under  normal  condi- 
tions act  in  concert. 

The  levator  palati  arises  from  the  apex  of  the  petrous  portion  of  the 
temporal  bone  and  the  inferior  cartilaginous  portion  of  the  Eustachian 
tube;  the  fibres  pass  downward  and  inward  to  be  inserted  into  the  supe- 
rior surface  of  the  velum,  interlacing  at  the  middle  line.  These  muscles 
elevate  the  soft  palate  and  contract  the  orifice  of  the  Eustachian  tube. 
The  tensor  palati  arises  from  the  scaphoid  fossa  and  partly  from  the  Eus- 
tachian tube.  Its  fibres  pass  vertically  downward  to  the  hamular  process, 
where  the  muscle  becomes  tendinous,  and  is  reflected  at  a  right  angle;  it 
is  separated  from  the  process  by  a  small  bursa.  The  tendinous  fibres  ex- 
pand, and  passing  transversely  inward  interlace  with  the  opposite  muscle, 
and  become  inserted  into  the  inferior  surface  of  the  velum.  These  mus- 
cles stretch  the  soft  palate,  and  during  swallowing  open  the  Eustachian 
tube  and  admit  air  to  the  tympanum.  The  azygos  uvu1;b  (so  called  from 
having  formerly  been  supposed  to  be  a  single  muscle)  arises  from  the  pos- 
terior nasal  spine  and  from  the  posterior  portion  of  the  mucous  membrane 
which  encloses  the  uvula;  its  office  is  to  contract  .the  uvula  and  draw  it 
backward.  Tlie  palato-glossus  forms  the  mass  of  the  anterior  pillar  of 
the  fauces;  it  is  attached  superiorly  to  the  aponeurosis  of  the  velum,  and 
below  is  inserted  into  the  tongue.  It  is  a  constrictor  of  the  isthmus. 
The  palato-pharyngeus  forms  the  posterior  pillar  of  the  fauces,  and  aris- 
ing in  the  soft  palate  by  fibres  connected  with  those  of  the  opposite  side, 
passes  partly  above  and  partly  below  the  levator  palati  and  azygos  mus- 
cles. After  forming  the  posterior  pillar  of  the  fauces  the  more  internal 
fibres  go  to  the  mesial  line,  and  are  inserted  into  the  pharyngeal  aponeu- 
rosis, the  middle  become  lost  in  the  aponeurosis  of  the  velum,  and  the 
external  pass  forward  and  are  inserted  into  the  posterior  border  of  the 
thyroid  cartilage.  These  muscles  contract  the  isthmus,  and,  acting  with 
the  levatores  palati,  keep  the  soft  palate  horizontal. 

The  arteries  are  derived  from  branches  of  the  external  carotid,  viz.: 
the  facial,  the  internal  maxillary,  and  ascending  pharyngeal.  The  ptery- 
go-palatine  twig  of  the  internal  maxillary  and  the  ascending  palatine 
branch  of  the  facial  artery  supply  the  velum,  though  the  latter  is  more 
particularly  distributed  to  the  mucous  membrane,  muscles,  and  glands, 
the  aperture  of  the  Eustachian  tube,  and  its  neighborhood.  The  tonsillar 
branch  of  the  facial  artery  supplies  the  tonsil,  the  sides  of  the  pharynx, 
and  the  root  of  the  tongue.  The  veins  form  two  plexuses:  the  posterior, 
which  is  associated  with  the  venous  system  of  the  nasal  mucous  mem- 
brane; and  the  anterior,  associated  with  the  tongue,  and  passing  into  the 
internal  jugular  by  means  of  the  pharyngeal  vein.  The  lymphatics  are 
arranged,  as  the  veins,  in  two  plexuses,  corresponding  with  those  of  the 
nose  and  root  of  the  tongue;  they  pass  into  glands  situated  at  the  bifur- 
cation of  the  common  carotid,  and  in  the  region  of  the  greater  cornu  of 
the  hyoid  bone. 

The  motor  nerves  of  the  soft  palate  are:  the  motor  portion  of  the 
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lower  division  of  tlie  fifth  which  supplies  the  tensor  palati  through  the 
Otic  gan<rlion;  the  facial  sujiplyiiu»-  the  levator  palati  and  azygos  uvula? 
through  the  connection  of  its  trunk  vvith  the  Vidian  by  the  jietrosal 
nerves,  and  the  palatine  branches  of  Meckel's  ganglion  which  supply  the 
})alato-glossus  and  palato-pharvngeus.  The  sensory  nerves  are  derived 
from  the  second  division  of  the  fifth  (its  nasal  ganglion),  which  supplies 
the  anterior  surface  of  the  velum.  The  glosso-pharvngeal,  vagus,  and 
spinal  accessory  furnish  twigs  to  the  lateral  and  posterior  portions  of  the 
soft  palate  and  the  tonsil.  The  chorda  tympani  presides  over  the  secre- 
tory functions. 


THE  EXAMINATION  OF  THE  PHARYNX. 

The  pharynx  is  not  entirely  accessible  to  direct  vision,  and  the  laryn- 
goscope or  })haryngoscope  (as  the  instrument  has  been  called  when  em- 
ployed to  examine  the  upper  part  of  the  throat)  is  requisite  for  the  inspec- 
tion of  certain  parts.  Further,  from  the  situation  and  conformation  of 
the  pharynx,  some  regions  can  only  be  investigated  by  means  of  probes 
or  by  digital  exploration. 

In  making  an  ordinary  examination,  it  is  best  to  use  the  large  frontal 
mirror  of  the  laryngoscope.  The  patient  should  be  directed  to  open  his 
mouth  and  take  a  deep  inspiration.  The  tongue  should  then  be  gently 
pressed  down  with  a  spatula,  or,  better  still,  with  the  handle  of  a  laryn- 
geal mirror.  Sometimes,  however,  this  organ  is  so  unruly,  and  the  pa- 
tient so  sensitive,  that  the  slightest  pressure  will  produce  retching.  Un- 
der these  circumstances  a  view  can  often  be  obtained,  without  touching 
the  tongue,  when  the  patient  inspires  deeply;  or  the  tongue  may  be  pro- 
truded, and  firmly  but  gently  grasped  between  the  thumb  and  index  fin- 
ger of  the  operator,  enveloped  in  a  towel  or  napkin.  If  the  patient  at 
the  end  of  a  deep  inspiration  then  utters  the  vowel  "'a,"  the  soft  palate 
and  uvula,  as  well  as  the  pillars  of  the  fauces,  will  come  into  view. 

The  first  object  which  attracts  attention  is  the  uvula,  which  in  health 
is  about  a  quarter  of  an  inch  in  length,  and  of  a  pale  red  color,  like  the 
palpebral  conjunctiva.  From  the  margin  of  the  uvula  on  either  side  at 
its  base,  presenting  a  crescentic  border  directed  downward,  is  the  free 
border  of  the  velum,  or  curtain,  of  the  palate.  This  free  border,  when  it 
reaches  the  side  of  the  pharynx,  becomes  continuous  with  the  posterior 
pillar  of  the  fauces.  About  three-eighths  of  an  inch  above  the  base  of 
the  uvula  on  either  side  is  the  inner  termination  of  a  second  crescentic 
ridge,  which,  passing  outward,  forward,  and  downward,  becoines  contin- 
uous, at  the  side  of  the  pharynx,  with  the  anterior  pillar  of  the  fauces. 
Bounded  by  these  pillars  or  ligaments,  anteriorly  and  posteriorly  on  each 
side,  are  the  tonsils,  which  in  health  do  not  project  beyond  the  borders 
of  the  pillars.  Between  the  two  posterior  pillars  is  the  posterior  wall  of 
the  pharynx,  which,  in  common  with  all  the  other  parts  of  this  cavity,  is 
lined  with  mucous  membrane.  It  is  a  frequent  seat  of  disease,  and  always 
deserves  a  close  inspection.  In  health  it  is  of  a  deeper  red  color  than  the 
uvula;  its  surface  is  smooth  and  shining,  and  studded  here  and  there  with 
the  minute  elevations  of  the  mucous  follicles.  Small  veins  and  arteries 
are  also  seen  coursing  along  its  surface — generally  taking  a  vertical,  or 
obliquely  vertical,  direction. 
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The  inferior  portion  of  the  pharynx  is  situated  immediately  behind, 
and  partly  below,  the  entrance  of  the  larynx,  and  it  sometimes  happens 
that  foreign  bodies  become  impacted  in  this  situation.  They  still  more 
often  become  lodged  in  the  pharyngo-laryngeal  sinus,  a  small  cavity  at 
the  lower  part  of  the  pharynx,  on  each  side,  bounded  externally  by  the 
side  of  the  pharynx,  and  internally  by  the  thyroid  cartilage.  In  some 
cases  the  cavitv  can  be  inspected  with  the  laryngoscope,  but  in  others  it 
is  concealed.  Under  these  circumstances,  in  young  subjects,  or  in  per- 
sons with  a  short  neck,  the  finger  can  often  determine  the  exact  position, 
and  frequently  effect  the  removal  of  a  foreign  body.  In  other  cases, 
probes  and  forceps  have  to  be  employed. 

For  examining  the  upper  part  of  the  pharynx,  a  small  laryngeal  mir- 
ror should  be  used.  In  this  situation,  digital  examination  is,  however, 
also  very  useful.  The  mouth  being  widely  opened,  the  operator  can  pass 
his  index  finger  upward  behind  the  soft  palate,  and  the  vault  of  the  pha- 
rynx and  its  posterior  wall  in  the  upper  region,  as  well  as  the  orifices  of 
the  posterior  nares  and  Eustachian  tubes,  can  be  thoroughly  explored. 
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Probes. — Special  probes  are  not  required  for  the  pharynx,  those  used 
for  the  larynx  (hereinafter  described)  answering  the  purpose  perfectly 
well. 

Sriishes. — For  applying  solutions  to  that  part  of  the  pharynx  which 
is  visible  on  direct  inspection,  a  camel's-hair  pencil  attached  to  a  straight 
piece  of  aluminium  wire,  and  fixed  in  a  wooden  handle,  is  all  that  is  re- 


FlG.  1. — The  Pharyngeal  Spatula. 


3 
Fig.  2. — The  Pharyngeal  Bistoury. 

quired.  For  applying  remedies  to  the  upper  and  lower  part  of  the 
pharynx,  the  ordinary  laryngeal  brushes  (see  Laryngeal  Instruments) 
answer  every  purpose. 

The  Spatula. — This  instrument  (Fig.  1)  resembles  a  long  tapering 
wooden  penholder,  cut  flat  at  both  ends,  so  as  to  present  a  larger  and 
smaller  surface  for  receiving  the  caustic  paste.  It  should  be  made  of  oak, 
box,  or  some  other  hard  wood.  It  is  very  useful  for  applying  caustic 
paste  in  cases  of  granular  pharynx. 

The  Bistoury. — This  knife  (Fig.  2)  is  like  an  ordinary  sharp-pointed 
bistoury,  except  that  the  shank  of  the  instrument  should  be  about  five 
and  a  half  inches  long,  and  only  the  last  quarter  of  an  inch  should  have 
a  cutting  edge.  This  is  the  most  serviceable  instrument  for  opening 
abscesses. 

Forceps  and  Scissors. — For  removing  growths  from  the  pharynx,  for- 
ceps and  scissors  are  sometimes  required.     These  instruments  should  be 
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about  eight  iiiclies  in  leiiiith.  Tlie  forceps  should  liave  sharp  teeth,  and 
the  scissors  should  be  slightly  curved. 

The  PhanjiKjcal  Curette. — This  instrument  (Fig.  3)  consists  of  a 
sharp  loop  of  metal  (somewhat  resembling  a  curry-comb  when  its  two 
ends  are  held  in  the  hand),  whicli  can  be  iixed  at  any  angle  to  its  shaft, 
by  means  of  a  ball-joint  and  lock.  It  is  extremely  useful  for  scraping 
away  the  inspissated  secretion  in  cases  of  follicular  disease,  especially 
when  the  affection  occurs  at  the  lower  part  of  the  pharynx,  or  attacks 
the  epiglottis.  It  may  also  be  used  for  tearing  away  adenoid  vegetations 
from  the  vault  of  the  pharynx. 

IVie  Ihnsillotome. — Instruments  for  removing  the  enlarged  tonsil  are 
now  very  frequently  employed,  and  the  manner  in  which  they  came  into 
use  will  be  best  understood  from  a  short  historical  retrospect. 

When  excision  of  the  tonsils  became  a  recognized  method  of  treat- 
ment, the  aid  of  mechanics  was  soon  called  in  to  effect  an  easy  and  rapid 
operation.  We  are  indebted  to  an  American  surgeon  for  the  first  tonsillo- 
tome.  The  idea  of  this  instrument  appears  to  have  been  derived  from 
the  uvulatomes  in  use  in  this  country  at  the  end  of  the  eighteenth  century. 
Benjamin  Bell,'  in  his  classical  work,  described  and  figured  an  uvula  guil- 


Fio.  3. — The  Pharyngeal  Curette.  At  a  there  is  a  button  by  means  of  which  a  small  rod, 
actin;;  through  a  spiral  spring,  bolts  the  hinge  at  6,  and  thus  fixes  the  cutting  loop  c  at  the  do- 
sired  angle. 

lotine.  It  consisted  essentially  of  a  flat  piece  of  metal  with  an  elliptical 
opening  at  the  distal  extremity,  and  a  broad  semicircular  blade,  which 
when  pushed  forward  closed  the  opening  and  cut  off  the  uvula. 

In  the  year  1827  Dr.  Physick,''  of  Philadelphia,  not  only  improved  the 
uvulatome,  but  had  it  made  on  an  enlarged  scale,  and  used  it  for  the  ton- 
sils. In  modifying  the  instrum<;nt  Dr.  Physick  added  the  stout  handle  at 
its  lower  part,  which  greatly  facilitated  the  application  of  the  instrument, 
and  enabled  the  operator  to  press  it  firmly  to  the  side  of  the  throat.  Five 
years  after  Physick's  invention  Fahiiestock '  devised  and  described  an  in- 
strument for  excising  the  tonsils,  which  he  called  a  sector  tonsillarum. 
This  instrument   has  been  largely  used  in  France  and  Germany,  and  in- 

'  System  of  Surpfery,  1783,  vol.  iv.  p.  144,  Plate  lii.  Fig  1.  Bell  himself  pre- 
ferred a  probe-pointed  bistoury  curved  at  the  end  almost  to  a  semicircle  (same  page 
and  plate).  Whatever  instrnmont  was  used  the  uvula  was  steadily  held,  and  the 
mouth  kept  open  by  a  speculum  oris  or  mouth  dilator  (Plate  liv.). 

'  Amer.  J.  Med  Sci.,  vol.  i.  p.  2(52.  Messrs.  Tiemaiin  &  Co.,  of  New  York,  state 
that  they  manufact  ired  a  tonsillotome  about  the  year  1S28  or  182!),  and,  according  to 
a  letter  lately  placed  in  my  hands  by  Dr.  Beverley  Robinson  of  New  York,  claim  to 
have  been  the  inventors  of  that  instrument. 

^  Amer.  J.  Med.  Sci.,  1^!;J2,  vol.  xi.  p.  248.  Description  of  an  instrument,  etc.,  etc., 
by  Wm.  B.  Fahnestock,  M.D.,  of  Lancaster,  Pa. 
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deed  throu2;-liout  tlie  whole  world  it  is  known  as  Fabiiestock's  guillotine. 
Orig-inaily  it  consisted  of  a  caniila  terminating'  in  a  circular  riuir,  g-uard- 
ing  a  blade  of  similar  sliape,  with  concentric  cutting  edge.  On  being- 
placed  over  the  tonsil  the  cutting  ring  was  withdrawn  by  means  of  a 
handle  attached  to  the  canula,  and  the  gland  was  divided  from  behind  for- 
ward. As  soon  as  the  instrument  became  the  property  of  the  surgical 
world  it  underwent  numerous  modifications.  Guersant '  altered  the  shape 
of  the  ring  from  circular  to  elliptical — a  form  which  is  much  better 
adapted  to  the  contour  of  the  tonsil.  The  same  surgeon,  on  the  sugges- 
tion of  Velpeau,  added  a  small  two-pronged  fork  to  the  tonsillotomeby  a 


Fig.  4. — Physick's  Tonsillotome  (modified  by  the  Author). 

mechanism  which  transfixed  and  drew  the  tonsil  from  its  bed  before  sub- 
jecting it  to  the  action  of  the  cutting  blade.  Chassaignac  *  augmented 
the  number  of  prongs  to  three,  in  order  that  the  gland  might  be  seized 
with  greater  firmness,  and  Maisonneuve  ^  made  further  improvements  in 
the  instrument. 

Though    F'ahnestock's  guillotine   is  almost  universally  used,  I  greatly 
prefer  instruments  made  on  the  simple  model  of  Physick,  as  all  complica- 

'  Hypertrophie  des  Amygdales,  Paris,  1864. 

'  Leqons  sur  1' Hypertrophie  des  Amygdales,  Paris,  1854. 

» Bull,  de  la  Soc.  de  Chir. 
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ted  mechanism  is  thereby  avoided,  tlie  iiistrumoiit  never  breaks,  and  can 
always  be  kept  clean  and  sharp.  With  I'iiysiek's  instrument  also  the  op- 
erator has  much  more  power  in  placing  the  tonsillotome  iii  situ.  The 
g'uillotine  which  I  employ  is  the  same  as  that  of  Physick  slightly  modified 
— so  that  the  handle  can  be  applied  to  either  side  of  the  shank.  This  ar- 
rangement enables  the  operator  to  use  the  instrument  with  his  right  hand 
for  amjiutating  either  tonsil,  the  free  surface  of  the  blade  in  each  case 
being  directed  toward  the  centre  of  the  mouth.       In  operating,  the  pa- 


FiG.  5. — Fahnestock's  Tonsillotome  (as  improved  by  French  surgeons). 

tient  should  sit  facing  the  light,  and  the  operator  with  his  back  to  it. 
A  laryngoscopist,  however,  will  always  prefer  to  illuminate  the  throat 
with  the  frontal  mirror.  The  instrument  being  ready  for  use,  the  hilt  is 
grasped  in  the  right  hand,  and  the  aperture  in  the  shank  is  placed  over 
the  tonsil.  The  surgeon,  with  the  thumb  or  index  finger  of  the  left  hand 
placed  under  the  angle  of  the  patient's  jaw,  then  presses  the  tonsil  in- 
ward, whilst  at  the  same  moment,  with  the  thumb  of  his  right  hand,  he 
drives  home  the  blade  of  the  tonsillotome. 

Professor  Lucae,'  of  Berlin,  has  still  further  modified  this  instrument 
by  adding  a  cup-shaped  cavity  over  the  extremity — in  order  to  prevent 
the  excised  tonsil  falling  down  the  throat — and  by  dispensing   with  the 


Pig.  6. — The  Author's  Double  Tonsillotome.  When  the  instrument  is  introdnccd  into  the  mouth  the 
blades  meet  in  the  centre  ;  but  on  grasping  the  two  handles  together,  the  blades  arc  thrown  out  against  the 
Bides  of  the  throat,  and  the  tonsils  received  in  the  oval  openings  of  the  tonsillotomes.  Amputation  is  then 
effected  by  pressing  on  the  ring  at  the  proximal  extremity  of  the  instrument  in  the  ordinary  way. 

wooden  handle.  As,  however,  in  using  Physick's  guillotine  the  tonsil  is 
always  either  caught  in  the  instrument  or  brought  forward  into  the 
mouth,  I  do  not  see  the  use  of  Professor  Lucae's  suggestion  for  receiving 
the  tonsil.  I  may  add  that  the  wooden  handle,  dispensed  with  by  Lucae, 
is  one  of  the  most  important  features  in  Physick's  instrument,  as  it  in- 
sures steadiness  and  gives  power.  Some  years  ago  Messrs.  Mayer  & 
Meltzer  made  a  double  guillotine  for  me  (Fig.  G),  by  means  of  which  both 
tonsils  can  be  simultaneously  excised.     The  only  objection  to  its  use  is 


'Deutsche  Medic.  Wochenschrift,  Nos.  11  and  15,  1877.  I  am  indobted  to  Mr. 
Detert,  tlie  wfllknown  Berlin  instrument  maker,  lor  a  very  perfect  specimen  of  Pro- 
fessor Luc  le's  guillotine. 
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that  it  acts  equally  on   both  tonsils,  whilst   it   sometimes  happens  that 
more  of  one  tonsil  requires  to  be  removed  than  of  the  other. 

The  Vvulatome. — In  speakino^  of  tonsillotomes,  it  has  already  been 
shown  that  this  instrument  preceded,  and,  indeed,  gave  rise  to  the  inven- 
tion of  tlie  tonsillotome.  The  uvulatomes,  however,  which  were  in  use 
in  this  country  at  the  end  of  the  eighteenth  century,  were  of  a  very  rough 
construction,  and  it  was  only  when  the  introduction  of  the  laryngoscope 
gave  a  great  impetus  to  the  study  of  throat  affections,  that  the  modern 
uvulatome  was  invented.    The  credit  of  greatly  improving  this  instrument 


Fio.  7. — The  Author's  Uvulatome.  In  the  complete  instrument  the  upper  surface,  with  the  cutting 
blade,  is  shown  ;  whilst  in  the  other  drawing  the  under  surface,  with  the  forceps  which  seize  the  uvula 
when  cut  through,  is  seen. 

is  due  to  Dr.  Elsberg,  of  New  York.  His  instrument  consisted  of  a  cut- 
ting blade  which  was  drawn  back  until  placed  in  situ,  and  was  then  sud- 
denly discharged  by  touching  a  trigger  in  its  upper  surface.  Beneath 
the  blade  were  forceps,  which  seized  the  uvula  as  it  was  cut  through. 
Finding,  however,  that  this  instrument  was  inconvenient  in  practice,  as 
the  strong- spring  imparted  a  great  jerk  to  the  instrument,  whilst  the  blade 
often  failed  to  cut  through  the  uvula,  I  abandoned  the  spring  and  trigger 
arrangement  and  added  a  second  cutting  blade.  One  of  the  blades  is 
pushed  forward  by  the  thumb  whilst  the  other  is  a  fixture  at  the  distal 
extremity  of  the  instrument.  The  two  blades  are  arranged  at  such  an 
angle  that  they  correspond  to  the  blades  of  a  pair  of  scissors.  In  other 
words,  as  the  movable  blade  passes  down  over  the  one  that  is  fixed,  the 
aperture  receiving  the  uvula  forms  an  isosceles  triangle  until  it  is  oblit- 
erated by  the  complete  closure  of  the  blades.  In  using  this  instrument, 
the  free  surface  of  the  blade  should  always  be  directed  upward,  and  it  is 
well  to  hold  it  somewhat  obliquely,  as  by  this  means  a  tapering,  instead 
of  a  truncated,  uvula  results  from  the  operation. 
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CATARRH  OF  THE  PHARYNX. 

(Synonyms:  Pharyngitis.     Sore  Throat.) 

Latin  Eq. — Catarrhus  pliaryngis.     Pharyngitis. 

French  Kq. — Angine  inflanimatoire,  superficielle,  ou  catarrhale,     Pharyn- 

gite. 
German  Eq. — Sclilundkatarrh.     Schlundentziindung.     Halsweh.* 
Italian  Eq. — Catarro  della  faringe.     Faringitide. 

Definition. — Acute  inflammation  of  the  mucons  membrane  of  the 
pharynx,  usually  terminating  in  resolution,  but  in  cachectic  persons  often 
causing  a  liability  to  future  attacks,  and  leading  ultimately  to  relaxation 
of  the  mucous  membrane  of  the  pharynx. 

Etiology. — Catarrh  of  the  pharynx  affects  all  classes,  and  is  common 
at  all  ages.  It  is  most  frequent,  however,  in  young  persons.  The  stru- 
mous diathesis,  general  feebleness  of  constitution,  and  long-continued 
exposure  to  any  influences  which  tend  to  depress  the  vital  powers,  such  as 
contaminated  air,  bad  food,  impure  water,  &c.,  act  as  predisposing  causes 
of  the  disease.  Persons  engaged  in  sedentary  occupations,  and  dwellers 
in  cities  are  more  subject  to  the  affection  than  those  living  an  active 
country  life.  Catarrh  of  the  pharynx  is  most  prevalent  at  those  seasons 
of  the  year  when  sudden  changes  of  temperature  and  inclement  weather 
are  frequent,  and  the  exciting  cause  of  the  malady  is  generally  exposure 
to  cold  or  damp.  Those  who  have  had  syphilis,  or  been  mercurialized, 
are  very  subject  to  the  affection.  Finally,  the  disease  occasionally  ap- 
pears to  arise  from  some  peculiar  condition  of  the  atmosphere,  which 
seems  to  engender  it  epidemically. 

Symptoms. — The  onset  of  pharyngeal  catarrh  is  in  most  cases  accom- 
panied by  slight  feverish  symptoms,  and  a  general  feeling  of  lassitude 
and  depression.  These  phenomena,  however,  may  be  almost  entirely  ab- 
sent, the  first  symptom  complained  of  being  a  disagreeable  sensation 
of  dryness,  and  a  stiffness  in  the  throat  in  swallowing.  As  the  morbid 
action  becomes  fully  developed,  considerable  pain  may  be  experienced  in 
deglutition,  whilst    the    voice   becomes   hoarse   and    partakes  of  a  nasal 

'  The  Germans  do  not.  as  a  rule,  use  popular  names  for  the  various  inflammatory 
affections  of  the  pharynx,  but  employ  the  f,n;noric  term  nmfmn.  for  all  of  then\,  with  a 
qualifying  description  of  the  affection,  thus  :  anijiua  catarrhalis,  a.  tonsillaris,  a.  gan- 
grenosa. 
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timbre.  At  the  same  time  tlje  patient  may  suffer  from  noises  in  the  ears, 
and  the  sense  of  hearing  may  be  temporarily  impaired.  The  character 
of  the  symptoms  depends  on  the  extent  and  situation  of  the  inflammation, 
and  some  writers  have  divided  the  disease  into  two  varieties,  namely, 
superior,  and  inferior,  pliaryngitis.'  When  the  upper  part  of  the  pharynx 
is  attacked,  the  swallowing  and  liearing  are  affected.  On  the  other  hand,- 
should  the  disease  be  situated  in  the  lower  part  of  the  throat,  pain  is 
caused  by  any  movement  of  the  larynx,  and  there  is  tenderness  on  pres- 
sure at  the  sides  of  the  neck.  When  the  whole  tract  of  the  mucous 
membrane  of  the  pharynx  is  inflamed,  there  is  a  combination  of  all  the 
phenomena.  In  all  cases,  after  the  first  day  or  two,  there  is  a  considera- 
ble increase  of  the  mucous  secretion,  and  the  patient  resorts  to  constant 
efforts  of  coughing  and  hacking,  in  order  to  clear  his  throat.  As  a  rule, 
resolution  soon  occurs  spontaneously,  and  at  the  end  of  a  week  the  parts 
have  regained  their  normal  condition.  In  very  rare  cases,  however,  the 
disease,  which  at  first  seemed  a  mild  catarrh,  develops  into  an  active  in- 
flammation, or  true  phari/ziffitis.  The  symptoms  are  then  greatly  intensi- 
fied. Occasionally,  the  inflammation  extends  to  the  larynx,  and  the 
symptoms  of  the  pharyngeal  affection  are  lost  in  the  more  serious  phe- 
nomena of  oedema  of  the  glottis.  Cases,  indeed,  have  been  placed  on 
record  by  Bamberger,^  Rilliet  and  Barthez,'  and  Rilhle,^  which  have  been 
thought  to  sliow  that  acute  pharyngitis  may  rapidly  prove  fatal.  In 
Bamberger's  cases,  however,  as  well  as  in  those  of  Rilliet  and  Barthez, 
there  was  probably  suppressed  scarlatina,  whilst  Riihle's  patient  was  also 
the  subject  of  acute  alcoholism  us.  In  feeble  persons,  after  the  acute  symp- 
toms have  passed  off,  there  sometimes  remains  a  persistent  delicacy  of 
the  mucous  membrane  of  the  pharynx,  which  renders  the  individual  pecu- 
liarly susceptible  to  subsequent  attacks  of  a  similar  nature.  Cases  have 
been  re[)orted  by  Gubler,^  BroadWent,^  and  others,  in  which  a  simple  acute 
inflammation  of  the  pharynx  caused  subsequent  paralysis  of  the  veil  of 
the  palate. 

On  inspecting  the  pharynx,  in  a  case  of  ordinary  catarrh,  the  mucous 
membrane  is  seen  to  be  of  a  vivid  red  color,  and  to  present  a  dry  shining 
appearance.  Some  tumefaction  of  the  pillars  of  the  fauces  and  soft 
palate  is  almost  always  present.  Small  veins,  not  visible  at  other  times, 
may  be  perceived,  and  the  uvula  is  often  slightly  oedematous  and  elon- 
gated. When  the  pharynx  is  more  acutely  affected,  the  mucous  mem- 
brane of  the  posterior  wall  of  the  pharynx  is  swollen  and  of  a  bright  red 
color,  looking  like  rich  crimson  velvet.  Sometimes  the  epiglottis  is  also 
seen  to  be  much  swollen  and  congested.  When  the  inflammation  is  on 
its  decline,  the  surface  of  the  mucous  membrane  is  often  streaked  with  dark 
colored  viscid  mucus,  which  adheres  to  the  parts  with  great  tenacity. 

iJiagnosis. — Catarrh  of  the  pharynx  may  be  confounded  with  quinsy, 
but  as  the  gland  soon  begins  to  swell  when  it  is  inflamed,  the  differen- 
tiation of  the  disease  is  quickly  established. 

Patholofjy. — The  affection,  when  slight,  is  merely  a  fluxionary  hyperns- 
mia;  when  severe,  an  acute  inflammation.  In  all  cases  the  vessels  are 
dilated,  and  the  severity  of  the  affection  depends   on  the  amount  of  sub- 

'  Peter:  Diet  des  So.  Mod.,  Paris,  1864,  vol.  iv.  p.  C95. 

'  Handbach  der  Pathologie,  vfcc,  Erlanj^en,  1855,  Abth.  1.  b.  6. 

*  Maladie  des  Enfants,  Paris,  1S55,  p.  2?A  et  seq. 

*  V'olkm.ann's  Sammlung  Klin.  Vortr. ,  Leipzig,  No.  6,  s.  9. 

*  Archives  Gen.  de  Med.,  1859-60. 

*  Lancet,  lb71,  vol.  i.  p.  308. 
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mucous  infiltration.  The  secretions  contain  a  number  of  pus-cells  and 
micrococci. 

Prognosis. — The  great  majority  of  cases  terminate  in  resolution,  and 
leave  no  troublesome  after-elfects.  In  cachectic  persons,  however,  as 
already  remarked,  a  permanent  weakness  of  the  mucous  membrane  is 
often  the  consequence  of  catarrhal  inflammation,  and  the  individual  is 
rendered  liable  to  repeated  attacks  of  the  same  kind. 

IVeatmcnt. — Few  persons  think  it  necessary  to  take  medical  advice, 
on  account  of  an  ordinary  pharyngeal  catarrh.  Confinement  to  the  house 
for  a  day  or  two,  restriction  to  a  light  diet,  and  the  avoidance  of  stimu- 
lants, are  the  only  measures  required  in  order  to  allow  the  disease  to 
undergo  spontaneous  resolution.  A  wet  com})ress,  or  mustard  poultice  to 
the  neck,  a  hot  foot-bath,  and  sucking  ice  expedite  the  cure.  An 
opiate,  especially  the  tincture  of  opium,  taken  early  in  the  dav — if  possi- 
ble, will  generally  cut  short  an  attack.  The  stimulating  elTect  of  opiates 
is  greatly  diminished  if  the  patient  sleeps  immediately  after  taking  a 
dose.  Hence  the  old  plan  of  administering  Dover's  powder  just  before 
going  to  bed  does  not  answer  so  well  as  that  now  recommended.  From 
five  to  ten  drops  of  laudanum  generally  produce  the  best  effect.  Larger 
doses  act  as  a  sedative,  and  instead  of  controlling  the  vascular  action, 
lead  to  relaxation.  A  Turkish  bath  is  a  popular  remedy,  which  will  also 
frequently  cut  short  an  attack  of  pharyngeal  catarrh.  The  disappearance 
of  the  local  affection  may,  generally,  be  considerably  hastened  by  pre- 
scribing a  rhatany  lozenge  every  three  or  four  hours.  After  the  acute 
symptoms  have  subsided,  the  mucous  membrane  may  be  braced  up  by 
astringent  solutions.  A  few  applications  of  the  pigment  of  chloride  of 
zinc  or  perchloride  of  iron  (Throat  Hosp.  Phar.)  are  especially  useful  for 
this  purpose. 

The  disposition  to  pharyngeal  catarrh  is  best  counteracted  by  the  use 
of  a  cold  bath  in  the  morning,  when  sufficient  reaction  follows.  The  skin 
should,  if  possible,  be  made  less  sensitive  by  the  use  of  rough  towels  and 
flesh  brushes,  whilst  hot  rooms,  late  hours,  and  all  habits  calculated  to 
relax  the  system,  should  be  strictly  avoided. 


UVULITIS. 

In  some  cases  where  the  pharynx  is  inflamed,  the  violence  of  the  mor- 
bid action  appears  to  be  expended  on  the  uvula.  Under  such  circum- 
stances this  part  becomes  intensely  red,  swollen,  and  elongated,  or  it  may 
be  highly  cedomatous,  and  have  a  pale  translucent  aj>pearance.  It  may 
attain  the  thickness  of  one  of  the  fingers,  and  hang  down  into  the  sulcus, 
between  the  epiglottis  and  tongue,  or  even  pass  into  the  larynx  and  give 
rise  to  distressing  paroxysms  of  dyspnoea. 

The  treatment  should  consist  of  scarification  or  amputation.  When 
the  oedema  is  slight,  the  uvula  may  be  scarified  by  means  of  a  sharp- 
pointed  bistoury.  In  a  few  hours  after  the  operation  the  part  generally 
returns  to  its  normal  size.  When,  however,  the  inflammation  is  very 
active,  scarification  sometimes  only  gives  exit  to  a  few  drops  of  blood,  an(i 
in  such  cases  the  best  procedure  is  to  amputate  the  end  of  the  uvula  with 
the  uvulatome.  A  discharge  of  watery  blood  at  once  ensues,  which  greatly 
relieves  the  engorgement  both  of  the  uvula  and  the  surrounding  parts. 
Under  these  circumstances  the  inflammatory  action  usually  undergoes 
rapid  resolution. 
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RETRO-PHARYNGEAL  ABSCESS. 

(Synonyms:     Post-Pharyngeal   Abscess.) 

Latin  Eq. — Abscessus  post-pharyngeus. 
French  Eq. — Abces  retro-pliaryngien. 
German  Eq. — Retro-phanngeal  Abscess. 
Italian  Eq. — Ascesso  retro-faringeo. 

Definition. — An  inflammatory  swelling  containing  pus  in  the  posterior 
wall  of  the  pharynx. 

Etiology. — This  is  essentially  a  disease  of  childhood,  though  it  occa- 
sionally attacks  adults.  The  youngest  children  may  suffer  from  it,  and 
several  cases  are  reported  in  which  the  disease  occurred  in  sucking  in- 
fants.' The  male  sex  does  not  show  the  preponderating  predisposition  to 
the  affection  which  is  seen  in  many  other  diseases  of  the  throat.  Bokai  * 
has  collected  144  cases,  and  of  these  78  were  boys,  and  G6  girls.  It  used 
to  be  supposed  that  the  disease  was  most  commonly  the  result  of 
scarlatina,  but  Bokai's  cases  have  clearly  proved  that  the  affection  is 
generally  idiopathic. 

The  following  table,'abridged  from  that  author,  well  illustrates  the 
causes  of  retro-pharyngeal  abscess: — 

129  cases  were  idiopathic, 

7  appeared  in  the  course  of  scarlet  fever, 

4  were  due  to  cervical  spondylitis, 

3  were  of  hypostatic  character, 

1  was  traumatic — due  to  a  foreign  body. 

In  a  large  number  of  the  idiopathic  cases  the  little  patients  exhibited 
a  scrofulous  diathesis. 

In  adults,  abscesses,  not  larger  than  a  pea,  sometimes  form  in  the  wall 
of  the  pharynx  as  the  result  of  catarrh,  but  these  cases  do  not  belong  to 
the  class  now  under  consideration. 

Syynptorns. — The  inflammatory  process  which  leads  to  the  formation 
of  an  abscess  behind  the  posterior  wall  of  the  pharynx  is  generally  of  an 
insidious  nature.  In  most  cases  the  symptoms  are  not  sufficiently  promi- 
nent to  attract  attention  until  the  local  swelling  interferes  seriously  with 
respiration  and  deglutition.  On  inspection  of  the  pharynx,  if  the  abscess 
is  situated  high  up,  the  mucous  membrane  of  the  posterior  wall  can  be 
seen  bulging  forward,  and  presenting  a  red,  smooth,  and  uniform  sur- 
face— indicative  of  tension.  On  passing  the  finger  (which  in  the  case  of 
children,  in  order  to  avoid  being  bitten,  should  be  protected  by  being 
partly  wrapped  in  a  cloth)  into  the  back  of  the  mouth,  a  soft  tumor  can 

'  See  a  case  by  Besserer :  Abscess  an  der  hintem  Wand  des  Pharynx  bei  einem  vier 
Monat  alten  Kinde,  Schmidt's  Jahrb.,  184.5,  p.  198  ;  also  a  case  by  Wintemitz  :  Retro- 
pharvneeal  Abscess  im  Stiu^lings'  Alter,  "Wochenschrift  der  Gesellschaft  der  Aerzte  in 
Wien,  fSGl,  p.  U\. 

*  Jahrbuch  f  Jir  Klnderheilkunde,  1876,  Heft  1  und  2. 
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be  perceived.  When  the  abscess  is  in  tlie  lower  part  of  tlie  pharynx,  its 
presence  can  be  determined  with  the  aid  of  tlie  laryngoscope. 

The  symptoms  vary  somewhat  according  to  the  ])osition  of  the  abscess. 
If  the  tumor  is  situated  at  tlio  upper  jnirt  of  the  pharynx,  deglutition, 
especially  of  solids,  is  difiicult,  and  the  voice  partakes  of  a  nasal  intona- 
tion, but  the  occlusion  of  the  passage  is  not  usually  sufficient  to  incom- 
mode res])iration.  When  the  bulging  of  the  pharyngeal  wall  occurs 
opposite  the  larynx  suffocative  attacks  are  likely  to  be  frequent  and  may 
prove  fatal,  whilst  swallowing  may,  at  the  same  time,  be  interfered  with 
to  a  serious  extent.  If  the  al)scess  occuj>ics  the  sides  of  the  pharynx 
there  is  great  danger  that  the  pus  may  burrow  into  the  cellular  tissue  of 
the  ar\'-epiglottic  folds  and  thus  produce  oedema  of  the  glottis  and  fatal 
dyspnoea.  In  addition  to  the  phenomena  consequent  on  obstruction  of 
the  degluto-respiratory  canal,  there  may  be  stiffness  of  the  neck,  or  the 
head  may  be  drawn  to  one  side  or  thrown  backward,  owing  to  exten- 
sive infiltration  of  the  areolar  tissue  between  the  pharynx  and  vertebral 
column.  Bokai  considers  that  the  position  of  the  head  affords  a  valuable 
diagnostic  sign.  When  the  abscess  is  situated  laterally,  as  occurs  in 
three-fourths  of  the  cases,  the  head  is  inclined  toward  the  healthy  side. 
In  some  cases  tumefaction  of  the  lateral  and  posterior  parts  of  the  neck 
may  be  present,  whilst  contraction  of  the  sterno-mastoid  muscle  may  be 
so  marked  as  to  give  the  idea  of  tetanic  spasm.  During  the  first  years 
of  life,  convulsions  almost  constantly  accompany  the  disease,  and  Bokai 
observed  facial  paralysis  in  three  cases.  There  is  seldom,  however,  any 
fever  in  children.  The  symptoms  of  post-pharyngeal  abscess  often  ex- 
hibit a  remarkable  resemblance  to  the  phenomena  of  croup,  for  which  dis- 
ease I  have  known  pharyngeal  abscess  to  be  mistaken  on  several  occa- 
sions. In  the  majority  of  cases,  a  sudden  termination  of  all  the  symp- 
toms is  brought  about  by  the  spontaneous  bursting  of  the  abscess,  but  in 
some  instances  the  quantity  of  pus  is  so  great  as  to  suffocate  the  patient 
in  its  sudden  evacuation.'  Wendt '  states  that  the  abscess,  when  left  to 
itself,  may  give  rise  to  fistulous  tracks  which  extend  in  the  direction  of 
the  thoracic  cavity  or  in  the  skin  of  the  neck. 

According  to  Bokai,  whilst  idiopathic  abscesses  form  rapidly — often 
in  two  days — secondary  abscesses  require  a  week  or  more  for  their  devel- 
opment. xA.bscesses  proceeding  from  disease  of  bones  are  still  more  chronic 
in  their  course.  In  conclusion,  it  may  be  observed  that  should  the  ab- 
scess depend  upon  caries  of  the  vertebral  column,  the  fact  can  generally 
be  ascertained  by  noting  whether  pain  is  caused  by  pressure  on  the  spi- 
nous processes  of  the  cervical  vertebnx?. 

iJiaf/nosls. — Retro-pharyngeal  abscess  may  be  confounded  with  croup, 
with  a  foreign  body  in  the  larynx,  or  with  oedema  of  the  glottis.  With 
respect  to  croup,  the  diagnosis  can  easily  be  established  by  attention  to 
the  condition  of  the  vocal  and  deglutory  functions  in  the  two  diseases. 
'I'hus,  in  croup,  the  voice  is  soon  extinguished,  whereas  in  post-pharyn- 
geal abscess,  it  is  usually  only  altered  in  intonation.  Again,  in  croup 
there  is  no  dysphagia,  whereas  in  retro-pharyngeal  abscess  difficulty  of 
swallowing  is  as  prominent  a  symptom  as  dyspnoea.  In  addition,  por- 
tions of  false  membrane  being  frequently  coughed  up  in  the  croupous  af- 
fection, the  diagnosis  may  often  be  established  from  the  appearance  of 
the  expectoration.     The  physical  examination  of  the  throat,  when  possi- 

'  See  a  ca.se  by  Gaupp  :  Wurtemb.  Corr.  Bl.  xl.  No.  23,  1870. 
'  Ziemssen's  Cyclopajdia,  voL  vii.  p.  68. 
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ble,  will  of  course  determine  tlie  nature  of  the  disease.  As  regards  a  for- 
eign body  in  the  larynx,  its  presence  may  evoke  symptoms  similar  to 
those  of  retro-pharyngeal  abscess,  but  phonation  is  generally  more  trou- 
bled than  in  the  latter  affection.  The  history  of  the  case,  and  the  use  of 
the  laryngoscope,  will,  in  many  instances,  complete  the  evidence  as  to  the 
impaction  of  a  foreign  body  in  the  larynx.  On  reference  to  the  sympto- 
matology of  retro-pharyngeal  abscess,  it  will  be  seen  that  a  veritable 
oedema  of  the  glottis  sometimes  occurs  through  extension  of  inflamma- 
tion, or  purulent  infiltration,  to  the  ary-epiglottic  folds.  The  phenomena 
of  the  two  maladies  are  thus  occasionally  combined. 

Pathology. — The  origin  of  these  abscesses  is  probably  to  be  fotind  in 
the  structure  of  the  part  attacked.  The  abundance  of  glandulre  in  this 
situation  has  long  been  recognized,  and  the  peculiar  arrangement  of  the 
lymphatic  vessels,  as  described  by  Dr.  Edmund  Simon  '  is  still  more  re- 
markable. These  conditions  provide  the  nidus  for  the  development  of 
scrofulous  inflammation,  which  is  so  likely  to  occur  in  young  children  pre- 
disposed to  the  disease  by  diathesis.  The  occurrence  of  abscess  in  cases 
of  spondylitis  is  only  in  accordance  with  the  phenomena  commonly  ob- 
served in  inflammation  of  the  osseous  structures  and  their  protecting  peri- 
osteum. 

Prognosis. — A  favorable  termination  may  generally  be  anticipated 
when  the  abscess  is  diagnosed  early  and  a  free  exit  given  to  the  pus. 
Spontaneous  evacuation  of  the  matter  is  also  commonly  followed  by  an 
immediate  amelioration  of  all  the  symptoms.  The  prognosis  is  most  un- 
favorable where  the  abscess  has  been  allowed  to  interfere  with  deglutition 
and  respiration  for  so  long  a  time  as  to  produce  slow  asphyxia  and  maras- 
mus. In  those  cases  where  the  disease  is  connected  with  caries  of  the 
vertebm?,  the  presence  of  a  constitutional  dyscrasia,  and  the  impossibility 
of  removing  the  cause  of  the  affection,  render  the  prospect  of  recovery 
less  hopeful.  Mr.  Syme,'^  however,  has  reported  a  case  in  which  recovery 
took  place  after  the  exfoliation  of  the  greater  part  of  the  second  cervical 
vertebrae;  and  Giinther^  relates  a  still  more  remarkable  instance  in  which 
the  patient  recovered  after  the  removal  of  the  third  and  fourth  cervical  ver- 
tebrae. Both  these  cases  were  probably  syphilitic.  In  cases  of  spondylitis 
the  malady  pursues  a  tedious  course,  which  exhausts  the  vital  powers,  and 
the  abscess,  if  opened,  is  not  unlikely  to  fill  again.*  As  already  pointed 
out,  the  sudden  rupture  of  a  large  retro-pharyngeal  abscess  may  give  rise  to 
immediate  suffocation,  and  it  must  not  be  forgotten,  as  already  pointed 
out,  that,  in  infants,  the  formation  of  the  pus  is  sometimes  accompanied 
with  convulsions.  The  prognosis  may  be  gathered  from  a  consideration 
of  Bokai's  cases.'  The  idiopathic  cases  are  the  least  fatal,  for  out  of  129 
cases  only  5  proved  fatal.  Of  the  7  patients  with  scarlet  fever  2  died, 
and  of  the  4  cases  of  cervical  spondylitis  3  terminated  fatally.  The  trau- 
matic case  also  resulted  in  death. 

Treatment. — If  pus  has  not  actually  formed,  the  case  should  be  treated 
by  ice,  both    externally   and    internally.      If  suppuration    has  occurred, 

'  Schmidt's  Jahrbuch.  vol.  cvii.  p.  161. 

"  Edin.  Med.  Journ.,  April.  1820,  p.  :;il. 

'Deutsche  Klinik,  1850,  p.  84.  (Both  thi.s  reference  as  well  as  the  last  one  are 
given  by  Dr.  Soils  Cohen:  Diseases  of  the  Throat.  Philadelphia,  1872,  p.  loO.) 

*  In  a  case  recorded  by  Abercrombie,  the  abscess  had  to  be  opened  three  times 
before  the  process  of  sujipuration  terminated.  Quoted  by  Peter  :  Diet,  des  Sciences 
Med.,  Paris,  1804,  vol.  iv.  p.  698. 

'  Loc.  cit. 
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prompt  evacuation  is  the  proper  treatment.  It  has  been  suggested  '  that 
these  abscesses  may  be  opened  with  the  nail  of  the  forefinger,  but  it  is 
better  to  elTect  free  evacuation  by  an  incision  at  the  most  dependent  part 
with  the  laryngeal  lancet.  Some  practitioners  recommend  that  a  trocar 
should  be  employed  with  the  view  of  avoiding  the  danger  of  the  pus  flow- 
ing into  the  larvn.x.'  In  all  cases  this  contingency  should  be  guarded 
against  by  bending  the  head  ]>romptly  forward  the  moment  the  incision 
has  been  made.  Whilst  the  local  affection  is  being  attended  to,  consti- 
tutional treatment  will  usually  be  necessary  in  order  to  reinvigorate  the 
depressed  vital  powers.  In  strumous  children,  cod-liver  oil,  phosphate  of 
iron,  and  iodide  of  potassium  will  generally  prove  useful  remedies,  whilst 
in  infants  the  tendency  to  convulsions  may  often  be  successfully  combated 
by  bromide  of  potassium  administered  every  three  or  four  hours  in  five- 
grain  doses.  Final!}',  when  convalescence  is  established,  a  change  of  air 
and  a  course  of  sea-bathing  will,  in  most  instances,  result  in  the  re-estab- 
lishment of  the  patient's  health. 


RELAXED   THROAT  AND  UVULA. 

(Syxoxym:  Chronic  Catarrh  of  the  Throat.) 

Latin  Eq. — Resolutio  faucium.     Uva  descendens, 

French  Eq. — Relachement.     Atonie  du  pharynx.     Elongation  de  la  lu- 

ette.     Chute  de  la  luette. 
German  Eq. — Erschlaffung  der  fauces.     Verliingerung  des  Zapfens. 
Italian  Eq. — Rilassatezza  delle  fauci,     Ugola  allungata. 

Definition. — Relaxation  with  slight  congestion  and  swelling  of  the 
mucous  membrane  of  the  fauces  and  an  increase  in  the  length,  and  occa- 
sionally in  the  breadth,  of  the  uvula. 

Etiolofjy. — Relaxation  of  the  throat  and  uvula,  in  by  far  the  greater 
number  of  cases,  probably  originates  in  catarrh,  or  rather  in  repeated  at- 
tacks of  catarrh.  The  acute  symptoms  pass  off,  but  the  tissues  do  not 
recover  their  normal  tone,  and  the  result  is  a  certain  looseness  of  texture. 
Relaxed  throat  is  a  very  common  affection  in  variable  climates,  especially 
in  those  countries  where  there  is  a  frequent  combination  of  cold  and  wet 
weather.  In  some  persons  exposure  to  night  air  always  brings  on  the 
affection.  Prolonged  stay  in  overheated  rooms,  on  the  other  hand,  espe- 
cially where  much  gas  is  burnt,  may  also  give  rise  to  it.  Those  wlio, 
■whilst  leading  a  sedentary  life,  are  inclined  to  the  pleasures  of  the  table 
and  a  free  indulgence  in  spirituous  liquors,  often  suffer  from  relaxed 
throat.  Indeed,  the  worst  cases  generally  arise  from  the  habitual  abuse 
of  the  stronger  forms  of  alcohol.  In  such  cases  there  is  often  a  subacute 
catarrh  of  the  stomach,  which  extends  upward  through  the  ccsophagus  to 
the  pharynx.  The  affection,  when  occurring  early  in  the  morning,  is 
brought  on  from  exposure  or  excess  the  previous  evening,  from   hypo- 

'  Niemeyer,  7th  Germ.  edit.  p.  519. 

'  Abelin :  lletro-pharyngeal  Abscess  in  Young  Children.  Nordiskt  Medicinskt 
Arkiv,  Stockholm,  1871,  iii.  No.  24. 
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static  congestion  of  the  tliroat  occurring'  in  the  recumbent  position,  or 
pcrliaps  from  sleeping  with  the  mouth  open  and  the  consequent  drying  of 
the  mucus  on  the  surface.  When  the  relaxed  condition,  however,  only 
causes  trouble  in  the  evening,  it  then  probably  results  from  fatigue.  In 
a  few  instances  relaxed  throat  appears  to  be  due  to  some  reflex  irritation, 
and  women  suffering  from  uterine  complaints  are  often  troubled  witii  this 
affection.  Relaxation  of  the  uvula  may  also  arise  in  scrofulous  children 
in  whom  there  is  often  a  generally  relaxed  condition  of  the  system.  In 
a  few  cases  an  abnormal  length  of  the  uvula  has  been  observed  to  be  a 
congenital  malformation.  Paralysis  of  the  veil  of  the  palate,  consequent 
on  progressive  bulbar  disease  or  diphtheria,  also  produces  a  falling  of  this 
part. 

Relaxation  of  the  pharynx  rarely  leads  to  any  serious  alterations  in 
structure,  and,  though  it  may  persist  for  years,  seldom  gives  rise  to  any- 
thing more  than  a  temporary  inconvenience. 

Symptoms. — On  waking  after  a  night's  rest,  a  person  affected  with  re- 
laxed pharynx  experiences  a  peculiar  fulness  and  stiffness  of  the  throat, 
often  accompanied  with  a  disagreeable  sensation,  as  if  due  to  the  pres- 
ence of  a  foreign  body.  The  throat  feels  dry  and  parched,  and  repeated 
efforts  are  made  to  dislodge  the  supposed  cause  of  irritation.  These 
symptoms  may  last  for  days  together,  but  they  often  subside  as  soon  as 
the  patient  has  taken  a  sip  or  two  of  hot  coffee  or  tea.  The  examination 
of  the  throat  sometimes  affords  only  negative  results,  but  in  most  cases 
the  fauces  are  seen  to  be  relaxed  and  slightly  swollen,  the  whole  of  the 
palate  dependent,  and  the  uvula  elongated.  There  is  also  generally  a 
varicose  condition  of  the  smaller  veins.  Sometimes  the  surface  of  the 
pharynx  has  a  peculiar  pellucid  appearance  from  being  covered  by  a  trans- 
parent film  of  mucus.  When  the  uvula  is  much  affected  the  symptoms 
are  more  troublesome  and  very  persistent — a  distressing,  tickling  cough 
often  continuing  during  the  whole  day.  In  the  worst  instances  the  uvula 
may  be  so  much  lengthened  as  to  be  drawn  into  the  larynx  in  inspiration. 
This  event  usually  occurs  when  the  patient  is  sleeping  on  his  back,  and 
he  awakes  suddenly  with  a  suffocative  attack.  In  cases  of  this  kind  the 
abnormal  condition  of  the  organ  often  produces  nausea  and  vomiting  by 
irritating  the  fauces  and  base  of  the  tongue.  On  inspection  the  relaxed 
state  of  the  uvula  can  at  once  be  perceived.  The  mucous  membrane  and 
submucous  tissue  are  the  structures  affected,  there  being  usually  no  in- 
crease in  the  bulk  of  the  azygos  uvukp  muscle.  The  mucous  membrane 
sometimes  forms  a  kind  of  opaline  vesicle  at  the  extremity  of  the  uvula, 
and  from  this  point  a  constant  dripping  of  watery  mucus  may  take  place. 
It  must  not  be  forgotten,  however,  that  considerable  elongation  of  the 
uvula  may  sometimes  exist  without  giving  rise  to  any  marked  subjective 
symptoms. 

Patholorjy. — The  blood-vessels  are  dilated  and  gorged,  and  the  tissues 
generally  either  swollen  from  serous  infiltration,  or  thickened  by  semi- 
organized  products.  The  glandula?  are  usually  both  dilated  and  hyper- 
■  trophied. 

Prognosis. — A  cure  can  nearly  always  be  effected,  if  the  patient  avoids 
the  causes  of  the  disease,  and  submits  to  proper  treatment. 

Treatment. — The  various  exciting  causes  already  referred  to  must  be 
carefully  avoided,  and  the  patient  must  live  in  a  dry  and  bracing  atmos- 
phere. If  there  be  any  hepatic  congestion,  or  irregularity  of  the  bowels, 
a  glass  or  two  of  Friedrichshall  or  Pullna  Bitter  Wasser,  should  be  taken 
early  in  the  morning.     If  the  affection  be  slight,  the  free  use  of  a  gargle 
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of  chlorate  of  potash,  nif^ht  and  morning',  will  sometimes  quickly  relieve 
the  unpleasant  symptoms.  Mildly  astringent  lozenges,  such  as  rhataiiy 
and  kino  (Throat  Hospital  F'har.),  taken  four  or  five  times  a  day,  are 
very  useful.  When  the  affection  is  obstinate  the  local  application  of  as- 
tringents, such  as  solutions  of  perchloride  of  iron  (  3  j.  ad  3  j.)  or  chloride 
of  zinc  (grs.  xxx.  ad  3  j.),  combined  with  the  internal  use  of  tonic  reme- 
dies, will  sometimes  effect  a  cure.  If,  however,  the  uvula  is  much  elon- 
gated and  occasions  troublesome  symptoms,  it  should  be  shortened.  Ab- 
scission of  this  fold  of  mucous  membrane  has  been  practised  from  a  very 
early  date.'  The  ordinary  method  is  to  cut  off  a  small  portion  with  a 
pair  of  scissors,  whilst  the  extremity  of  the  uvula  is  held  with  forceps. 
The  operation  is,  however,  more  efficiently  and  rapidly  performed  with 
the  aid  of  the  uvulatome,  in  the  manner  already  described.  Occasionally 
severe  and  continuous  hemorrhage  follows  the  little  operation,  but  it  can 
always  be  checked  by  slowly  sipping  a  teaspoonful  or  two  of  the  tanno- 
gallic  gargle  of  the  Throat  Hospital  Pharmacopoeia.  The  immediate 
effect  of  the  operation  is  generally  to  cause  a  painful  sore  throat.  The 
patient  can  only  swallow  liquids,  and  even  these  cause  pain.  There  is, 
indeed,  sometimes  odynphagia  of  the  most  severe  character.  Occasion- 
ally the  pain  extends  to  the  ears,  and  severe  spasmodic  contractions  of 
the  pharynx  may  take  place.  In  some  instances,  on  the  other  hand,  the 
operation  does  not  give  rise  to  any  trouble,  and  in  most  cases  the  pain 
passes  off  in  a  day  or  two.  The  soreness  of  the  throat  may  be  greatly 
relieved  by  frequently  sucking  a  marshmallow  lozenge  (Throat  Hosp. 
Phar.).  The  bland  substance  of  the  lozenge  adheres  to  the  wound,  and 
forms  a  protecting  covering.  The  wound  soon  heals,  and  the  advantages 
which  result  from  the  removal  of  the  part  are  in  most  cases  almost  imme- 
diately experienced.  The  irritating  fits  of  coughing  at  once  subside,  and  a 
very  great  improvement  often  takes  place  in  the  patient's  general  health. 
In  cases  where  there  is  any  follicular  disease  of  the  throat,  it  is  most  im- 
portant to  cure  that  affection  before  the  uvula  is  amp)utated,  as  owing 
to  the  after-pain  caused  by  the  removal  of  the  uvula,  patients  will  not 
submit  to  any  further  treatment,  when  they  have  recovered  from  the  op- 
eration. Hence  the  patient  remains  uncured,  and  the  operation,  and  he 
who  performed  it,  are  brought  into  discredit. 


ULCERATED    THROAT. 

JLatin  Eq. — Fauces  ulcerosa^. 
French  Kij. — Ulcerations  de  la  gorge. 
German  Kq. — Gcschwiirige  Pharynxentziindung. 
Italian  Eq. — Angina  ulcerosa. 

Definition. — A  superficial  ulceration  of  the  fauces,  due  to  slight  sep- 
ticaemia. 

Etiology. — Ulcerated  throat  is  an  affection  often  encountered  in  de- 
bilitated persons  exposed  to  the  influence  of  septic  poisons.  During  epi- 
demics of  anginose  scarlatina,  or  of  diphtheria,  this  form  of  sore  throat  is 

'  See  Aretaeus,  JXtpi  alrluy  Kal  aTjfieiwv,  k.t.A..,  LI.  cap.  viiL 
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frequently  observed  amongst  the  attendants  of  the  sick.  The  disease 
generally  manifests  itself  in  persons  who  have  been  long  exposed  to  un- 
healthy influences,  or  in  those  who  have  become  weakened  from  constant 
watching,  loss  of  rest,  and  insufficient  exercise.  Students  who  are  dili- 
gent in  hospital  practice,  and  those  passing  much  time  in  the  dissecting 
room,  are  peculiarly  liable  to  ulcerated  sore  throat,  called  by  the  Ger- 
mans anffina  nosocomii. 

Symptoms. — The  first  symptom  of  ulcerated  sore  throat  is  odynphagia, 
which  is  especially  noticed  in  swallowing  the  saliva.  The  throat  feels 
stiff  and  swollen,  the  tongue  is  furred,  and  the  breath  offensive.  The 
pulse  is  generally  weak,  and  the  temperature  slightly  raised.  There  is 
great  loss  of  appetite.  Though  the  patient  feels  drowsy  he  is  often  una- 
ble to  sleep,  and  there  is  a  sense  of  general  malaise  and  lassitude,  and 
sometimes  shooting  pains  in  the  limbs  are  experienced.  The  patient  also 
frequently  suffers  from  a  splitting  headache.  On  examination  it  will  be 
seen  that  the  tonsils  are  somewhat  swollen  and  congested,  and  that  there 
are  one  or  more  small,  white,  superficial  ulcers  on  the  surface  of  the  ton- 
sils or  fauces.  The  ulcers  are  generally  round  or  oval,  and  vary  in  size 
from  that  of  a  millet  seed  to  a  shilling,  but  they  are  sometimes  even 
larger;  when  there  are  several  ulcers  they  show  no  disposition  to  become 
confluent. 

Diagnosis. — The  conditions  under  which  the  disease  arises,  and  its 
rapid  development  facilitate  its  diagnosis.  The  ulcers  are  seldom  covered 
by  any  deposit  or  membrane,  and  there  is  generally  no  difficulty  in  deter- 
mining the  nature  of  the  affection. 

Pathology. — The  disease  is  probably  a  low  form  of  inflammation,  in 
which  there  is  a  slight  alteration  in  the  constitution  of  the  blood.  The 
nutrition  of  the  part  is  impaired,  and  molecular  death  takes  place. 

Prognosis. — This  is  always  most  favorable. 

Treatment. — The  patient  should  at  once  be  removed  from  the  insalu- 
brious surroundings,  and  have  the  advantage  of  healthy  atmospheric  con- 
ditions. The  bowels  should  be  evacuated  by  the  administration  of  a  mild 
aperient,  but,  on  account  of  the  generally  asthenic  nature  of  the  affection, 
mercurial  cathartics  are  to  be  avoided.  To  combat  the  fever  and  the 
symptoms  of  septicaemia,  quinine  and  ammonia  should  be  administered  as 
soon  as  the  tongue  has  cleaned;  and  to  relieve  the  local  condition,  anti- 
septic gargles  (Throat  Hospital  Phar.)  are  often  useful,  especially  those 
containing  chlorate  of  potash,  permanganate  of  potash,  borax,  carbolic 
acid,  or  chlorinated  soda.  Mildly  astringent  lozenges,  such  as  rhatany  or 
kino  (Throat  Hospital  Phar.)  may  frequently  be  used  with  advantage. 
In  some  cases,  however,  owing  to  the  great  swelling,  gargling  and  suck- 
ing lozenges  are  attended  with  so  much  pain  that  we  must  resort  to  some 
other  plan  of  local  medication.  Under  these  circumstances  the  use  of  in- 
halations sometimes  gives  relief,  and  a  soothing  vapor,  such  as  the  Vapor 
Benzoini  or  Vapor  Conii  (Throat  Hospital  Phar.)  may  render  good  ser- 
vice. Warm  inhalations  are  especially  indicated  when  the  inflammation  is 
slight  and  circumscribed.  On  the  other  hand,  when  the  inflammatory 
process  is  very  acute,  sucking  ice  answers  best.  Ice,  applied  in  a  bladder 
to  the  head,  also  at  once  removes  the  cephalalgia,  so  often  present.  The 
patient  should  be  fed  on  bland  and  nutritious  fluids,  and  a  few  glasses  of 
good  wine,  well  diluted  with  water,  will  be  of  service. 

Under  suitable  treatment  the  patient  rapidly  improves,  and  convales- 
cence is  generally  thoroughly  established  in  a  few  days. 
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GRANULAR  PHARYNGITIS. 

(Synonyms:    Follicular  Pharyngitis.     Granular  Pharynx,     Cler- 
gyman's Sore  Throat.     Chronic  Puarvngitis.) 

Latin  Kij. — D^'sphonia  clericorum. 

I'rcnc/i  Kq. — Aiigine  ylaiiduleuse.      Aiigine  granulcusi^.      Aiiginc  papil- 

laire.      Pharyngite  glauduleuse.      Pharyngite  granuleuse. 
Germcni  Eq. — Chronischer  Pharynxkatarrh.     Chioniscljer  Pharyngitis. 
Italian  Eq. — Faringitide  cronica. 

Definition. — Chronic  inflammation  of  the  follicles  of  the  pharynx  oc- 
curring in  two  forms — the  hypertrophic  and  the  exudative.  In  the  hyper- 
tropiiic  form  the  diseased  glands,  or  the  epithelial  structures,  become  en- 
larged, and  appear  as  elevated  granular  bodies  on  the  surface  of  tlie  mu- 
cous membrane.  In  the  exudative  form  the  glands  give  exit  to  a  white, 
inspissated  secretion,  which  projects  from  the  point  of  issue,  or  adheres 
in  patches  to  the  mucous  lining  of  the  pharynx.  What  relations — if  any 
— the  two  forms  bear  to  each  other  has  not  been  determined. 

History.- — -The  existence  of  this  disease  was  scarcely  recognized  until 
184G,  wlieii  Chomel  '  published  some  remarks  on  a  special  state  of  the 
pharynx,  which  he  called  Vanfjine  granuleuse.  Nevertheless,  as  early  as 
1741,  Van  Swieten  '  had  mentioned  in  his  commentary  on  Boerhaave  that 
the  "  mucous  crypts  "  of  the  pharynx,  larynx,  and  oesophagus,  when  ob- 
structed and  swollen,  gave  rise  to  troublesome  symptoms,  and  to  defi- 
ciency in  the  mucous  secretion.  The  monograph  of  Chomel  had  scarcely 
been  perused  by  the  body  of  the  profession  when  Horace  Green,'  of  New 
York,  published  a  treatise  on  the  same  subject  based  on  careful  observa- 
tions of  the  malady  during  a  period  of  more  than  six  years.  He  gave  a 
good  description  of  the  disease  under  the  name  of  follicular  disease  of 
the  phar>/n(jo-laryngeal  membrane.  In  1851  Buron  ■*  read  a  thesis  on 
chronic  pharyngitis,  coiifirniing  tlie  observations  of  Chomel,  and  in  1857 
Gueneau  de  Mussy '  still  further  elucidated  the  subject  in  the  most 
systematic  and  exhaustive  monograph  that  has  yet  appeared.  The  litera- 
ture of  the  disease  is  now  extensive,  but  although  the  objective  and  sub- 
jective symptoms  have  been  well  described,  there  is  still  considerable 
divergence  in  the  views  of  the  various  authors,  especially  with  respect  to 
the  pathology  of  the  affection.  The  morbid  anatomy  of  follicular  disease 
of  the  degluto-respiratory  tract  has  not  yet  been  studied  sufficiently 
thoroughly  to  enable  us  to  determine  the  exact  relations  which  the  various 
appearances  presented  during  life  bear  to  each  other. 

Etiology. — The  causes  of  follicular  pharyngitis  are  predisposing  and 


'  Gazette  M'dicale,  1840,  p.  310. 

''  Comment,   in  H.   Boerhavii  Aphor.   de  Cognosc.   et  Cur.   Morbis,  Lngduni  Bat., 
1741.  vol.  ii.  p.  575. 

^  A  Treatise  on  DiseaseR  of  the  Air- Passages,  &c.,  New  York,  1846. 
••  De  la  Pharyngite  Ohroniquc,  The.'ie  de  Paris,  1851,  No.  2Ul». 
*  Traito  de  TAngine  Glanduleuse,  Paris,  1857. 
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exciting.  The  strumous,  gouty,  and  rheumatic  diathesis '  p7-edisjwse  to 
the  disease.  Heredity  is  considered  by  Green  '  to  be  an  induential  factor 
in  its  production.  A  majority  of  cases  are  met  with  between  the  ages  of 
twenty-live  and  thirty-live  years,'  but  the  affection  frequently  shows  itself 
much  earlier.  Thus  Gucneau  de  Mussy  Mnentions  instances  occurring 
in  children  under  fifteen  years,  and  I  have  met  with  the  disease  in  cliil- 
dren  of  eight,  six,  and  even  three  years  of  age.  Amongst  adults  the 
malady  is  more  common  in  the  male  tlian  in  the  female  sex— a  fact  which 
can  perhaps  be  explained  by  the  much  greater  exposure  of  men  to  the 
exciting-  causes.  The  delicate  state  of  the  mucous  membrane  of  the 
throat,  which  often  remains  after  severe  attacks  of  influenza,  scarlatina, 
measles,  and  small-pox,  sometimes  appears  to  render  the  individual  liable 
to  follicular  disease.  The  most  potent  of  all  i\\Q  exciting  causes  of  granu- 
lar pharyngitis  is  overexertion  of  the  voice.  In  those  of  sound  constitu- 
tion and  good  muscular  development  considerable  exercise  of  the  vocal 
organ  is  not  followed  by  any  bad  effects,  but,  on  the  contrary,  such  ex- 
ertion rather  acts  as  a  local  tonic.  When,  however,  the  vital  powers  are 
naturally  feeble,  and  the  bodily  conformation  ill-adapted  for  prolonged 
and  forcible  effort,  the  overexertion  of  any  organ  invariably  impairs  the 
activity  of  its  functions  and  produces  disease. 

A  very  large  proportion  of  the  cases  of  granular  pharyngitis  which 
have  come  under  my  notice  have  been  amongst  those  using  the  voice, 
such  as  the  clergy,  singers,  hawkers,  and  costermongers.  In  almost  every 
instance  the  evidence  of  constitutional  delicacy  is  well  marked,  and  most 
of  the  patients  present  an  ancemic  appearance.  In  nearly  all  ca*^es  where 
the  origin  of  the  affection  cannot  be  attributed  to  overuse  of  the  voice, 
the  immediately  exciting  cause  is  exposure  to  cold.  A  series  of  three 
successive  causes  can  thus  be   laid   down  as  being  in  most  instances  con- 

'  Since  Gueneau  de  Mussy  published  his  work,  already  referred  to,  French  phj'^si- 
cians  have  regarded  the  herpetic  diathesis  as  a  very  frequent  cause  of  the  affection. 
The  term  ''  herpetic  "  is,  however,  so  vague  that  I  do  not  feel  myself  justified  in  mak- 
ing use  of  it.  The  most  complete  definition  of  the  diathesis  and  its  manifestations  is 
given  hy  Bouchut  et  Depres  in  their  Dictionary  of  Medicine.  In  the  following  ex- 
tracts the  terms,  diathese  dartrense^  diathese  herpetique,  and  herpetisme,  are  synony- 
mous : — 

Dartes. — "  Les  maladies  de  la  peau  qui  dependent  d'une  diathese  autre  que  la 
syphilis,  la  scrofule,  le  rhumatisme  ou  I'alteration  du  sang  par  les  poisons  et  les  virus 
sont  des  darti'cu.  La  disposition  de  Torganisme  qui  favorise  I'ai^parition  des  dartres 
constitue  r/urpetiimie. 

"  Pendant  la  jeunesse  les  dartres  (furfuracees,  papuleuses,  vcsiculeuses,  pustuleuses, 
squameuses,  tuberculeuses)  occupent  la  peau,  mais  par  suite  d'un  traitemcnt  reper- 
cussif  ou  par  le  fait  des  changemenfcs  organiques  opercs  par  I'age  elles  se  portent  a 
I'interieur  sur  les  muqueuses,  et  engendrent  les  angines  et  les  bronchitis  chroniques, 
remphyseme,  I'asthrae,  la  gastralgie,  la  diarrhee,  la  dyspepsie,  le  flux  vaginal  et  une 
foule  de  maladies  chroniques." 

Herpetixme. — "  La  constitution  de  certains  sujets  favorable  au  d<'veloppement  des 

dartres  on  des  maladies  internes  dues  au  principe  dartreux,  est  ce  qu'on  appelle  herpe- 

ti><me.     C'est  une  diathese  qui  jiroduit  a  Textcrieur  sur  la  peau,  des  vt-sicules,  des  pus- 

,  tules,  des  squames,  des  buUes,  et  a  i'interieur  des  catarrhes  muquenx  chroniques  d'ou 

resultant  un  grand  nomVjre  de  maladies  viscerales  graves." 

I        Uerpetiqne. — "  Qui  est  de  nature  dartreuse.     Ainsi  on  dit  qa'un  individu  affecte  de 
dartres  est  attaint  de  la  diathese  herpetique." 

The  words  dartre,  tetter,  and  zitter  are  ail  supposed  to  be  derived  from  the  tremu- 
loua  or  twitohingf  movement  to  which  skin  diseases  sometimes  gives  rise.  They  seem 
too  vague  to  be  made  the  basis  of  a  diathesis,  which  can  only  be  formulated  as  a  nega- 
tion (see  d/irtres  above),  but  which  is  so  comprehensive  that  it  includes  nearly  all  skin 
diseases. 

■'  Op.  cit,  p.  159.  2  Ibid.  p.  165.  *  Op.  cit.  p.  18. 
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cerned  in  producing  tlie  disease,  viz.: — 1.  Constitutional  predisposition 
(this  includes  any  cachexia,  but  especially  the  strumous  diathesis);  2. 
Ov-erexertion  of  the  voice  (with  consequent  weakeniiii^  of  the  mucous 
meml)rane  of  the  throat);  3.  Exjiosure  to  cold — the  latter  bein<^  the  most 
immediate,  thouiz^h  not  the  most  potent,  of  all  the  causes.  In  addition, 
the  application  of  any  irritant  to  the  already  weakened  mucous  membrane 
is  capable  of  exciting  the  morbid  action  of  the  a'landular  apparatus.  My 
own  experience  does  not,  however,  coincide  with  that  of  Green  '  and 
Gueneau  de  Mussy  '  witii  respect  to  the  use  of  tobacco.  It  is  possible 
that,  in  certain  persons,  excessive  smoking  may  cause  congestion  of  the 
mucous  membrane  of  the  throat,  and  sometimes  tend  to  produce  a  block- 
ing up  of  the  mouths  of  the  follicles,  but  the  abuse  of  tobacco  more  often 
leads  to  simple  chronic  relaxation.  It  has  been  asserted  that  those  who 
are  compelled  to  breathe  constantly  a  tainted  atmosphere,  or  to  reside  in 
a  damp  climate,  are,  cceteris  paribus,  most  liable  to  be  attacked  by  this 
malady;  and  that  those  who  are  subjected  to  the  presence  of  irritating 
gases  or  powders  in  the  atmosphere,  as  is  the  case  in  chemical  works, 
metal  factories,  cotton  mills,  coal  mines,  etc.,  are  prone  to  the  disease. 
I  have  met  with  many  cases  in  which  the  etiology  could  not  be  arrived  at. 
Symptoms. — Patients  affected  with  follicular  pharyngitis  do  not,  as  a 
rule,  experience  any  painful  sensations  at  the  outset  of  the  disease.  The 
first  symptoms  are  generally  confined  to  a  sense  of  stiffness  and  dryness 
in  the  throat,  and  a  tickling  cough.  Should  the  patient,  however,  be 
subject  to  severe  fits  of  coughing,  he  almost  always  complains  that  "  it 
hurts  him  to  cough;"  and,  on  questioning  him  more  closely,  it  can  be 
ascertained  that  each  impulse  of  coughing  causes  a  feeling  of  tenderness 
and  soreness  about  the  upper  part  of  the  larynx  and  the  arch  of  tiie 
palate.  Amongst  public  speakers  or  singers  the  first  symptoms  which 
attract  the  attention  of  the  patient,  and  generally  occupy  his  mind  to  the 
exclusion  of  all  other  phenomena  attendant  on  the  disease,  are  hoarse- 
ness and  a  loss  of  power  over  the  voice.  As  the  morbid  condition  of  the 
follicles  increases,  their  functions  are  interfered  with.  Dryness  and 
soreness  of  the  throat  supervene,  causing  the  patient  great  inconvenience, 
and  constituting  what  lias  been  called  p/iarj/nr/ it  is  sicca.  An  insupport- 
able sense  of  pricking  and  heat  is  often  felt  in  the  pharynx,  whilst  a 
harsh,  dry  cough,  accompanied  by  repeated  hawking  efforts,  simulates 
pulmonary  phtliisis.  The  larynx  almost  constantly  feels  obstructed,  and 
the  suft'erer  is  led  to  make  continual  fruitless  attempts  to  clear  the  throat. 
Small  quantities  of  viscid  mucus  are  occasionally  expectorated,  whilst  the 
strain  of  excessive  coughing  sometimes  causes  the  sputa  to  be  tinged  with 
blood.  In  the  most  pronounced  cases  of  granular  pharyngitis  the  dis- 
eased condition  of  the  follicles  extends  to  the  naso-pharyngeal  space  and 
posterior  nares,  to  the  front  of  the  soft  palate  and  uvula,  and  to  the 
upper  part  of  the  larynx  and  oesophagus.  As  a  consequence,  therefore, 
of  the  implication  of  these  parts  the  malady  is  sometimes  accompanied  i:)y 
impairment  of  the  senses  of  hearing,  smell,  and  taste,  in  proportion  as  the 
orifice  of  the  Eustachian  tube,  the  pituitary  membrane,  or  the  mucous 
covering  of  the  palate  participate  in  the  morbid  process.  Hoarseness  and  ^ 
feebleness  of  voice  result  from  the  larynx  being  involved,  and  the  general 
soreness  and  stiffness  of  the  parts  concerned  in  the  production  of  speech 
cause  a  marked  hesitation  and  effort  in  articulation.  When  the  upper 
part  of   the   oesophagus  or  the  epiglottis   becomes  affected  considerable 

'  Op.  cit.  p.  174.  »  Op.  cit.  p.  28. 
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pain  in  swallowing  usually  results,  and  some  patients  are  reduced  to  the 
necessity  of  subsisting-  altogether  on  liquid  food.  The  symptoms  are,  as 
a  rule,  much  more  marked  in  the  exudative  than  in  the  hypertrophic 
form  of  the  disease.  As  Peter  *  remarks,  however,  a  considerable  amount 
of  enlargement  of  the  follicles  of  the  pharynx,  etc.,  may  exist,  and,  at  the 
same  time,  give  rise  to  so  little  inconvenience  that  tlie  patient  may  be 
quite  unconscious  of  there  being  anything  unusual  in  the  condition  of  his 
throat. 

The  objective  symptoms  of  both  forms  of  follicular  pharyngitis  are 
most  characteristic,  and  at  once  strike  the  observer  on  making  an  inspec- 
tion of  the  part.  In  the  hypertrophic  form  of  follicular  disease,  the 
locality  of  the  thi'oat  first  affected  is  the  posterior  wall  of  the  pharynx. 
In  the  early  stages  of  the  disease  the  mucous  membrane  in  this  situation 
may  be  seen  to  be  dotted  with  small  elevations,  about  tlie  size  of  a  millet- 
seed,  entirely  isolated  from  each  other.  As  the  disease  advances,  these 
granulations  increase  in  number  until  they  become  packed  so  closely  to- 
gether as  to  give  a  reticulated  appearance  to  the  part,  and  finally  they 
coalesce  and  form  broad,  flattened  elevations,  or  long  ridges  running  in 
various  irregular  directions  over  the  mucous  membrane.  In  most  cases 
injection  of  the  superficial  veins  of  the  pharynx  is  present,  and  these  ves- 
sels can  often  be  seen  pursuing  a  tortuous  course  along  the  furrows,  or 
forming  a  kind  of  net-work  round  the  elevations.  As  the  disease  ad- 
vances the  granulations  become  developed  on  the  adjacent  parts  of  the 
fauces  and  tonsils,  and  sometimes  give  rise  to  hypertrophy  of  these 
glands.  Examination  by  means  of  the  rhinoscopic  and  laryngeal  mirrors 
will  be  required  in  order  to  estimate  how  far  the  naso-pharyngeal  cavity, 
the  lower  part  of  the  pharynx,  and  the  larynx  are  implicated  in  the  mor- 
bid process.  Coincident  with  the  appearance  of  these  several  phenomena 
there  is  always  considerable  perversion  of  the  secretions  of  the  jDharynx. 
This  derangement  is  almost  always  on  the  side  of  deficiency. 

In  the  exudative  forin  of  follicular  disease,  the  affection  generally 
commences  in  the  tonsils  or  in  their  immediate  neighborhood,  and  ad- 
vances to  the  posterior  wall  of  the  pharynx,  the  back  of  the  tongue,  the 
epiglottis,  and  the  interior  of  the  larynx.  In  health  the  secretion  of  the 
follicles  appears  to  the  naked  eye  as  a  watery  transparent  fluid,  but  if  the 
follicles  become  acutely  inflamed  their  secretion  (probably  from  increase 
of  the  corpuscular  elements)  becomes  milky  in  color  and  consistence. 
This  condition  is  constantly  seen  in  follicular  tonsillitis.  If  the  inflam- 
mation is  less  acute  and  more  persistent,  the  milky  secretion  becomes  in- 
spissated, and  leads  to  the  formation  of  the  caseous  deposits  so  charac- 
teristic of  the  disease.  In  the  earliest  period,  the  throat  is  seen  to  be 
dry  and  glistening,  whilst  the  orifices  of  the  follicles  are  bright  red,  and 
the  intervals  of  mucous  membrane  between  them  generally  slightly  hyper- 
aemic.  Later  on,  however,  the  diseased  follicles  discharge  a  morbid  secre- 
tion, and  viscid  mucus  is  often  seen  adhering  in  patches  to  the  follicles, 
or  filling  up  the  intervals  between  them.  On  pressing  the  enlarged  fol- 
licles this  exudation  may  be  seen  to  issue  from  them,  generally  by  a  single, 
minute  aperture,  situated  near  the  centre  of  the  elevation.  The  secre- 
tion may  have  the  cheesy  character  already  described,  or  may  resemble 
the  matter  which  can  be  pressed  out  of  the  follicles  of  the  skin  of  the 
nose  or  face  when  affected  with  acne.  Sometimes  the  secretion,  after  ex- 
uding from  the  follicles,  adheres  to  the  part  in  small  white  patches  of 

■  Diet,  des  Sciences  Med. ,  vol.  iv.  p.  749. 


GRANULAR    PIIARYI!^GITIS.  27 

irregular  shape,  about  1-lGth  of  an  inch  in  diameter,  or  hangs  like  a  thread 
from  l-:20th  to  l-8th  of  an  inch  in  length  from  the  point  of  exit.  On  in- 
spection, under  these  circumstances,  the  pliarynx  is  seen  to  be  dotted  at 
numerous  points,  but  especially  about  the  pillars  of  the  fauces  and  tonsils, 
by  patches  of  white  accretion  resembling-,  in  color,  consistence,  and  odor, 
decomposing  cream  cheese.  According  to  my  experience,  ulcerations  of 
any  size  or  depth  rarely  occur  as  a  direct  consequence  of  follicular  disease 
of  the  pharynx,  and,  when  present,  are  generally  due  to  some  associated 
disease,  such  as  syphilis  or  phthisis.'  Sometimes  the  secretion  is  chalky 
in  appearance,  and  calcareous  in  composition.  Unlike  the  hypertrophic 
form  of  the  disease,  instead  of  there  being  any  disposition  to  increase  of 
tissue,  the  tendency  appears  to  be  of  an  opposite  nature — i.  e.,  toward 
an  atrophy  of  the  structures  and  enlargement  of  the  cavity  of  the 
pharynx.  The  case  reported  by  Gueneau  de  Mussy,'  in  which  calcareous 
matter  could  be  pressed  out  of  the  follicles  situated  in  and  about  the  ton- 
sils, seems  clearly  to  belong  to  the  exudative  form  of  the  disease,  and 
although  unique  in  that  writer's  experience,  is  a  phase  of  the  malady 
often  met  with  in  this  country  and  in  Germany.  ^  A  general  relaxation 
and  loss  of  tone  of  all  the  structures  of  the  pharynx  soon  results  from 
the  disease,  and  the  uvula  becomes  in  some  instances  so  much  elongated 
as  to  rest  on  the  base  of  the  tongue,  or  even  to  hang  down  into  the 
larynx.*  Titillation  of  the  base  of  the  tongue  and  epiglottis  by  the 
elongated  uvula,  is  one  of  the  commonest  factors  in  the  production  of  the 
incessant,  tickling  cough. 

Pathology. — The  pathological  varieties  of  this  affection  have  not  as 
yet  been  sufficiently  worked  out  to  enable  us  to  determine  the  relations 
between  the  two  kinds  of  granular  disease.  Whether  the  exudative  form 
is  the  result  of  degenerative  changes  in  glandulse  previously  hyper- 
trophied,  or  whether  the  exudation  is  the  product  of  a  simple  morbid 
secretion,  is  at  present  unknown.  The  nature,  diflferences,  and  extent  of 
the  morbid  alterations  in  the  mucous  membrane  and  its  secretory  glands 
have  yet  to  be  elucidated,  but  the  tendency  of  investigation  is  to  show 
that  the  hypertrophic  and  exudative  diseases,  though  they  may  coexist, 
are  totally  distinct  afTections,  differing  in  their  symptoms,  course,  and 
pathology,  and  requiring,  as  is  shown  in  this  article,  totally  different 
treatment.  According  to  Stoerk,'  in  the  hypertrophic  form  the  granula- 
tions consist  of  large,  nearly  round,  swollen,  epithelial  cells,  the  layers  of 
hard  compressed  cells  or  flattened  scales  which  usually  cover  and  protect 
the  surface  having  disappeared.  The  morbid  changes  are  in  fact  more  in 
the  epithelium  than  in  the  follicles.  In  a  case  of  exudative  disease  re- 
ported by  de  Mussy,'  where  a  microscopic  examination  was  made  by  Drs. 
Sappey  and  Robin,  the  principal  histological  changes  noted  were  as  fol- 
lows:— The  tubules  of  the  follicles  were  found  considerably  enlarged, 
both  as  regards  the  diameter  of  their  cavity  and  the  thickness  of  their 
walls.  In  the  follicles  which  were  most  hypertrophied  and  indurated, 
small  calcareous  concretions  were   discovered,  composed  principally   of 

'  Green  considers  ulceration  as  frequent :  Op.  cit.  pp.  51 — 180  et  seq. 

•■'  Op.  cit.  p.  1"89. 

'  Wendt :  Ziemssen's  Cyclopssdia  (German  edition),  vol.  vii.  part  I.  p.  266. 

*  See  a  case  depicted  by  Dr.  Green  in  which  suffocation  nearly  occurred  on  several 
occasions  from  the  end  of  the  uvula  being  drawn  into  the  larynx  during  inspiration  : 
Op.  cit.  p.  270. 

'  Klinik  der  Krankheiteu  des  Kehlkopfes.     Stuttgart,  1876,  p.  114. 

«  Op.  cit.  p.  87. 


28  DISEASES  OF  THE  PHARYNX,  LARYNX,  AND  TRACHEA. 

carbonate  of  liinf!.  In  some  of  the  glands  these  concretions  were  numer- 
ous, and  packed  together  so  closely  as  to  present,  when  detached,  a  crystal- 
line appearance,  owing  to  their  surfaces  having  been  moulded  into 
polyhedral,  faceted  figures.  On  the  other  hand,  the  cellular  tissue  con- 
necting the  secretory  tubules  and  the  epithelium  lining  their  internal 
walls  presented  but  little  departure  from  the  normal  condition  beyond  a 
very  slight  thickening.  With  respect  to  the  vessels  of  the  hypertrophied 
follicles,  the  capillaries  showed  no  perceptible  change,  but  on  the  whole 
the  diseased  glands  appeared  to  be  less  vascular  than  in  the  healthy 
pharynx. 

The  cheesy  secretion  consists  of  the  debris  of  epithelial  cells,  of  mole- 
cules, and  oil  globules. 

Diagnosis. — The  recognition  of  follicular  pharyngitis,  whether  hyper- 
trophic or  exudative,  presents  no  difficulty,  and  the  condition  can  scarcely 
be  confounded  with  any  other  disease.  In  cases  where  the  cheesy  exuda- 
tion is  very  abundant  and  coats  the  surface  of  the  pharynx,  a  person  who 
had  never  seen  an  example  of  either  disease  might  suppose  that  diphtheria 
was  present.  As  a  rule,  however,  the  discharge  in  the  follicular  disease 
adheres  to  the  surface  of  the  mucous  membrane  in,  small  isolated  patches, 
and  is  very  different  to  the  tough,  membranous  exudation  which  occurs 
in  the  more  serious  malady. 

J^ror/nosis. — I  cannot  at  all  acquiesce  in  the  opinion  of  Dr.  Green,' 
that  pulmonary  phthisis  can  ever  owe  its  origin  to  granular  pharyngitis. 
Nor  is  it  more  likely  that  when  the  follicles  of  the  oesophagus  become  im- 
plicated in  the  morbid  action,  malignant  disease  of  the  gullet  can  ever  be 
a  direct  consequence.''  Phthisis,  however,  is  sometimes  associated  with 
granular  pharynx.  Most  cases  of  follicular  disease  of  the  pharynx  get 
well  under  appropriate  treatment,  i.e.,  as  far  as  the  troublesome  sensa- 
tions are  concerned,  but  with  respect  to  the  vocal  function,  the  prog'nosis 
is  not  always  so  favorable,  especially  as  regards  public  speakers,  sing- 
ers, etc.,  if  the  disease  has  existed  many  years.  The  vocal  organ  is  ex- 
tremely likely  to  remain  permanently  weakened,  at  least  to  such  an  extent 
as  to  interfere  with  its  constant  professional  use.  The  exudative  variety 
of  the  disease  is  much  more  difficult  to  eradicate  than  the  hypertrophic 
form. 

Treatinent. — As  many  writers  have  a  strong  belief  in  the  purely  dia- 
thetic character  of  the  local  phenomena  attendant  on  granular  pharyngitis, 
the  treatment  prescribed  is  often  almost  entirely  limited  to  constitutional 
measures.  In  my  experience,'  however,  topical  applications  have  been 
so  generally  successful  that  I  cannot  but  conclude  that  the  local  medica- 
tion of  the  affected  parts  is  the  essential  factor  in  treatment.  The  two 
forms  of  the  disease  as  described  in  this  article  require  a  different  method 
of  topical  treatment.  When  the  hypertrophic  form  alone  is  present,  no 
remedy  is  so  productive  of  good  results  as  the  London  paste  (Throat 
Hosp.  Phar.).  This  caustic  should  be  applied  to  each  granulation  sepa- 
rately, but  only  two  or  three  of  thf  elevations,  and  in  some  cases  only  one 
spot,  should  be  touched  on  the  same  day.  The  mode  of  procedure  is  as 
follows: — Having  made  the  powdered  preparation  into  a  thick  cream  by 
rubbing  it  up  witli  a  sufficient  amount  of  water,  a  small  quantity  of  the 
caustic  is  applied  to  the  desired  part  with  the  pharyngeal  spatula  (page  8). 

'  Op.  cit.  p.  118.  ""  Ibid.  p.  129. 

^  See  also  Kunze :  Compendium  der  praktischen  Medicin,  p.  218 ;  Niemeyer  : 
Pathologic  u.  Therapie,  vol.  i.  p.  500 ;  and  Wendt ;  Op.  cit.  p.  278. 


i 


GRANULAR    PHARYNGITIS.  29 

Immediately  after  the  application  has  been  made  the  patient  should  be 
directed  to  gargle  and  wash  out  the  throat  with  cold  water,  so  as  to 
remove  any  particles  of  the  caustic  that  may  remain  adherent  to  the  part 
touched.  The  London  paste  should  be  persevered  with  in  this  way  until 
all  the  granulations  are  destroyed.  As  a  rule,  one  touch  of  the  paste  is 
sufficient  to  remove  a  granulation,  and  establish  a  healthy  action  in  the 
l)art;  but  if  the  elevation  be  very  large,  or  if  there  be  many  separate 
raised  spots,  a  number  of  applications  may  have  to  be  made.  It  is 
scarcely  necessary  to  observe  that  it  is  most  important  not  to  set  up  ex- 
tensive inflammation  by  using  the  paste  too  freely  on  any  one  occasion. 
In  some  persons  the  application  may  be  made  every  day,  whilst  in  others 
twice  or  three  times  a  week  will  be  sufficient.  In  the  intervals  milder 
remedies  can  often  be  used  advantageously — such  as  the  pigmenta  of 
perchloride  of  iron  or  chloride  of  zinc  (Throat  Hosp.  Phar.);  and  when 
there  is  much  irritation  of  the  fauces,  consequent  either  on  the  disease  or 
on  the  action  of  the  caustic,  a  sedative  inhalation  of  benzoin  or  hop 
(Throat  Hosp.  Phar.)  is  beneficial. 

It  has  been  recommended  that  the  elevations  should  be  destroyed  by 
galvanic,'  or  actual,*  cautery;  but  as  the  granulations  can  be  readily  got 
rid  of  by  a  simple  escharotic,  complicated  processes  and  alarming  methods 
had  better  be  avoided. 

As  regards  the  exudative  form  of  follicular  pharyngitis  the  local  treat- 
ment can  be  carried  out  without  havina;  recourse  to  so  strons;  a  caustic  as 
the  London  paste.  M}'  practice  in  such  cases  is  first  to  scrape  the  mucous 
membrane  wherever  the  white  spots  appear  with  the  "  pharyngeal  cu- 
rette," already  described  (p.  9),  and,  having  thus  cleared  away  the  secre- 
tion, to  apply  the  solid  stick  of  nitrate  of  silver — which  should  be  care- 
fully pointed  for  the  purpose — to  each  spot  which  discharges  an  abnormal 
secretion. 

Whilst  the  local  treatment  is  being  accomplished,  internal  remedies 
calculated  to  give  tone  to  the  vital  powers  and  improve  the  general 
health  of  the  patient  should  be  administered.  Struma,  ana?mia,  syphilis, 
etc.,  must  be  met  by  the  exhibition  of  cod-liver  oil,  iron,  iodide  of  potas- 
sium, etc.  After  the  topical  measures  have  been  completed,  the  per- 
manency of  the  cure  may  usually  be  established  by  change  of  air,  residence 
at  the  seaside  for  a  month  or  two  when  the  season  is  suitable,  or  by  di- 
recting the  patient  to  use  the  arsenical  waters  of  Mont  Dore,  the  hot  sul- 
phur springs  at  Aix-les-Bains,  Cauterets,  or  Weiibach,  or  the  saline 
waters  of  Ems.  By  a  course  of  mineral  waters  and  sprays  the  local  weak- 
ness and  diathetic  condition  are  both  generally  greatly  ameliorated.  In 
the  case  of  strumous  children,  benefit  often  results  from  a  stay  at  Wood- 
hall  Spa,  whilst  the  bracing  air  of  Harrogate,  Tunbridge  Wells,  and  sim- 
ilar places  often  proves  invigorating. 


'  Michell:  Deutsche  Zeitschrift  fur  Chirurgie,  ii.  Bd.  2  Heft. 
2  Foulis :  Glasgow  Med.  Journ.,  October,  1877. 
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PUTRID   SORE   THROAT. 

XiOtin  Eq. — Cynanche  maligna.     Angina  putris. 
Fi'ench  Kq. — Angine  gangreneuse.     Angine  nialigne. 

German  J^q, — Angina  maligna  oder  gangrasnosa. 
Italian  Eq. — Angina  maligna. 

Definition. — Primitive  gangrene  of  the  pharyngeal  mucous  membrane, 
constituting  an  affection  per  se,  and  originating  independently  of  any 
other  malady,  such  as  diphtheria,  scarlet  fever,  etc. 

History. — As  Peter '  well  observes,  the  history  of  this  affection  may 
be  divided  into  three  periods.  First,  the  ancient  period,  when  a  belief 
founded  principally  on  the  vague  descriptions  of  Hippocrates  and  Are- 
ttBus,  prevailed  that  the  disease  was  a  common  one,  whilst  in  fact  almost 
all  the  reported  examples  were  cases  of  diphtheria.  Secondly,  the  period 
of  Bretonneau,  subsequent  to  1821,  when  the  researches  of  that  observer 
proved  that  the  so-called  cases  of  gangrene  were  only  instances  of  diph- 
theria, and  that  a  true  gangrenous  lesion  was  rarely,  if  ever,  present  in 
that  disease.  As  a  consequence  of  this  discovery  a  majority  of  the  pro- 
fession were  led  to  affirm  the  non-existence  of  a  primitive  gangrene  of  the 
throat.  Thirdly,  the  contemporary  period,  in  which,  owing  mainly  to  the 
observations  of  Gubler*  and  Trousseau,^  the  existence  of  the  malady  has 
been  clearly  recognized,  whilst  the  conclusion  has  been  arrived  at  that  the 
disease  is  an  extremely  rare  one. 

Etiology. — Malignant  sore  throat  appears  always  to  be  the  result  of 
blood-poisoning.  It  sometimes  commences  as  a  severe  inflammation, 
which  quickly  leads  to  gangrene;  whilst  at  other  times  it  is  gangrenous 
from  the  commencement.  I  have  met  with  several  instances  of  the  in- 
flammatory form,  but  only  one  case  in  which  gangrene  was  the  initial 
local  manifestation.  Trousseau  remarks  that  "  It  has  for  its  fundamen- 
tal character  mortification  of  the  mucous  membrane  of  the  pharynx,  which 
takes  place  at  the  first  onset  of  the  malady,  and  occasionally  spreads  to 
the  cheeks  and  lips.  The  disease  is  comparable  to  gangrenous  stoma- 
titis." 

Symptoms. — In  some  instances  sthenic  phenomena,  with  considerable 
fever  and  local  inflammation,  indicate  the  advent  of  the  malady,  but  in 
most  cases  the  symptoms  are  adynamic  from  the  first.  A  premonitory 
stage  is  not  always  present,  and  soreness  of  the  throat,  rapidly  becoming 
intensified,  is  often  the  first  symptom  which  disturbs  the  feelings  of  the 
patient.  The  gangrene  frequently  supervenes  with  great  rapidity,  so  that 
in  two  or  three  days  a  portion  of  the  pharyngeal  mucous  membrane  may 
be  sphacelated.  In  some  cases  there  is  considerable  swelling  of  the  cer- 
vical glands,  but  this  lesion  is  not  invariably  present.  As  the  morbid  pro- 
cess becomes  fully  developed,  it  is  in  all  instances  accompanied  by  a  re- 
markable prostration  of  the  vital  powers.  A  state  of  collapse  comparable 
to  that  which  occurs  in  cholera  indicates   the  intensity  of  the  blood- 

'  Diet,  des  Sciences  Medicales,  Paris,  1866,  vol.  iv.  p.  700. 
'^  Archiv.  Generales  de  M»Jd.,  1857.  vol.  ix.  p.  513. 
3  Clinique  Med.  de  I'HGtel-Dieu,  Paris,  1865,  p.  324. 
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poisoninfic;  there  is  great  loss  of  bod}"^  heat,  and  the  pulse  soon  becomes 
slow  aiul  infrequent.  Thus  in  one  of  Gubler's  '  cases  the  contractions  of 
the  heart  sank  to  fifteen  per  minute.  The  extremely  feeble  condition  of 
the  circulation  is  sliown  by  the  pallor,  coldness,  aud  bluish  discoloration 
of  the  skin,  especially  of  the  extremities.  The  expression  of  the  face  is 
strikingly  altered  and  pinched.  The  patient  generally  dies  from  syncope, 
the  intelligence  often  remaining  intact  to  the  last.  In  some  cases,  how- 
ever, the  sufferer  becomes  comatose,  and  occasionally  s^'mptoms  of  pro- 
found lesions  of  the  thoracic  or  abdominal  viscera  are  manifested.  Should 
the  lungs  be  affected  copious  htemoptysis  results;  whilst,  if  the  gangre- 
nous process  invades  the  alimentary  tract,  an  abundant,  fetid  diarrhoea 
supervenes,  which  all  remedies  are  powerless  to  check.  Occasionally  a 
general  tendency  to  hemorrhage  is  manifested,  and  a  persistent  bleeding 
occurs  simultaneously  from  the  lungs,  bowels,  nose,  mouth,  and  even 
under  the  skin,  which  becomes  covered  with  petechife,  and  ultimately 
sphacelated  at  the  points  of  ecchymosis.  Trousseau  saw  diplopia  and 
phlebitis  of  ail  the  superficial  veins  about  the  end  of  the  third  week. 
Sometimes  ojdema  of  the  glottis  quickly  proves  fatal  to  the  sufferer,  and 
I  have  treated  three  cases  of  this  kind  in  which  tracheotomy  proved  only 
a  temporary  ])alliative.  Throughout  the  disease  the  odor  of  the  breath 
is  so  extremely  fetid  that  it  is  alone  often  sufficient  to  enable  a  practi- 
tioner who  has  once  previously  seen  a  case  to  diagnose  the  disease  as  soon 
as  he  enters  the  room  of  the  patient.  When,  however,  the  gangrene  is 
of  very  slight  extent,  this  symptom  may  be  absent. 

On  inspecting  the  pharynx  in  the  first  stage  of  the  disease  the  appear- 
ances are  generally  by  no  means  characteristic  of  the  approach  of  so  seri- 
ous an  affection,  although  the  peculiar  foul  smell  of  the  breath  may  be 
quite  perceptible.  As  soon,  however,  as  the  process  of  gangrene  has 
commenced,  the  back  of  the  pharynx,  the  pillars  of  the  fauces,  and  the 
tonsils  can  be  seen  covered  with  discolored  patches — sometimes  almost 
black,  which  are  slightly  elevated  above  the  surrounding  surface,  and 
forming  eschars  ultimately  detach  themselves  from  the  tissues  beneath. 
Ulcerations,  variable  in  extent  and  depth,  result  from  the  separation  of 
the  sloughs.  In  the  worst  cases  the  disease  makes  constant  progress  in 
the  direction  of  the  mouth,  the  oesophagus,  and  the  air-passages,  and  ter- 
minates its  onward  course  only  by  the  death  of  the  patient. 

Typical  cases  of  this  disease  have  been  described  by  Gubler '  and 
Trousseau;'  and  Rilliet  and  Barthez  ^  have  reported  some  instances  as 
occurring  in  children  under  five  years  of  age.  Some  of  these  followed 
an  attack  of  scarlatina  or  measles,  and  do  not  belong  to  the  diseases  now 
under  consideration,  but  others  were  evidently  examples  of  primitive 
gangrene  of  the  throat. 

Pathology. — As  most  cases  of  putrid  sore  throat  prove  fatal,  oppor- 
tunities of  studying  the  morbid  anatomy  of  the  disease  occur  from  time 
to  time.  In  those  instances  where  the  gangrene  is  circumscribed,  patches 
of  an  oval  or  circular  shape,  from  one-twentieth  to  half  an  inch  in  diame- 
ter, are  found  on  the  mucous  membrane  of  the  pharynx,  and  frequently 
on  the  epiglottis  and  upper  part  of  the  larynx.  The  surface  of  these 
patches,  after  death,  is  depressed,  and  their  color  varies  from  a  dark  gray 

'  Loc.  cit.  p.  518.  '  Loc.  cit.  •''  Loc.  cit. 

■•  Archiv.  Gem-rales  de  Med.,  N.S.  13,  1841,  p.  446  et  seq.  For  other  case-s  see 
Musset :  Union  Mc'sd. ,  18G0,  2d  series,  t.  vii.  p.  4o(J ;  and  Bouchut  :  Gazette  des 
Hopitaux,  IWy,  p.  170. 
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to  an  absolute  black.  The  edges  are  perpendicular,  and  of  dirty  yellow 
color,  and  the  mortified  structures  exhale  a  g;angTenous  odor,  Tiie  pro- 
cess of  destruction  is  generally  confined  to  the  mucous  membrane  and 
submucous  tissue.  The  beds  of  muscular  fibre  are  laid  bare,  but  their 
substance  is  usually  intact,  though  sometimes  softened.  When  the  eschar 
has  fallen  off,  the  resulting  ulcer  has  occasionally  been  observed  to  be 
covered  with  a  delicate  false  membrane.  In  the  worst  examples  of  the 
disease  the  sphacelated  patches  can  be  noted  in  the  larynx,  trachea,  lungs, 
oesophagus,  and  throughout  the  alimentary  tract. 

JJiaf/nosis. — The  peculiar  gangrenous  odor  is  sufficiently  characteristic 
to  enable  a  person  who  has  once  smelt  it  to  recognize  at  once  the  presence 
of  the  mortifying  process.  Diphtheria  is  the  only  disease  that  can  be 
confounded  with  putrid  sore  throat,  but  the  resemblance  is  not  sufficiently 
great  to  lead  an  observant  practitioner  into  error.  The  grayish  black 
patches  in  the  pharynx  may  exist  in  both  diseases,  but  in  diphtheria  they 
are  at  first  whitish  and  gradually  become  darker,  whereas  in  true  gan- 
grene the  diagnostic  appearance  is  present  from  the  first  moment  that  the 
eschars  begin  to  form.  In  diphtheria  the  submaxillary  and  cervical 
glands  frequently  become  much  swollen  at  the  outset  of  the  disease,  but 
in  putrid  sore  throat  these  parts  in  some  cases  remain  altogether  un- 
affected, whilst  in  others  the  tumefaction  is  but  slight.  The  fetor  of  the 
breath  in  diphtheria  is  not  very  perceptible  at  first,  but  gradually  increases 
as  the  disease  becomes  developed.  In  putrid  sore  throat  the  distinctive 
gangrenous  odor  is  present  at  the  onset  of  the  malady,  and  frequently 
even  before  inspection  can  detect  any  considerable  lesion  in  the  pharynx. 

Prognosis. — As  putrid  sore  throat  is  only  a  local  manifestation  of  a 
profound  blood-poisoning,  the  prognosis  is  necessarily  extremely  grave. 
But  few  cases  of  recovery  are  on  record,  and  'v.\  most  instances  the  patient 
has  been  carried  off  in  a  few  days.  Trousseau,'  however,  saw  a  case  which 
ultimately  did  well,  and  the  example  related  by  Musset^  also  terminated  in 
recovery.  I  have  met  with  two  cases  which  recovered,  and  three,  already 
referred  to,  which  proved  fatal. 

Treatment. — Active  measures  are  imperatively  demanded  in  the  treat- 
ment of  putrid  sore  throat.  Trousseau  and  Gubler  had  recourse  to  ap- 
plications of  strong  hydrochloric  acid,  in  order  to  destroy  the  diseased 
tissues,  but,  keeping  in  view  the  general  nature  of  the  malady,  little  can 
be  expected  from  topical  medication.  Sedative  and  antiseptic  gargles 
and  sprays  are  the  most  suitable  local  remedies.  For  this  purpose  borax, 
myrrh,  bromide  of  potassium,  and  permanganate  of  potash  may  be  em- 
ployed. The  most  important  indication,  however,  is  to  gain  time,  and  if 
possible  support  the  vital  powers  until  the  phenomena  of  the  blood- 
poisoning  have  passed  away.  With  this  view  quinine  and  bark  should  be 
administered  every  three  or  four  hours,  and  stimulants  freely  given.  In 
the  case  successfully  treated  by  Musset,  perchloride  of  iron — about  30 
grains  in  the  twenty-four  hours — was  given.  Whatever  drugs  are  chosen, 
the  diet  must  be  of  the  most  concentrated  and  nutritious  description,  and 
strong  beef-tea,  eggs  beaten  up  with  brandy,  etc.,  must  be  administered 
every  hour  or  two.  Nutritive  enernata,  such  as  are  recommended  in  the 
article  on  "  Stricture  of  the  QEsophagus,"  should  also  be  had  recourse  to, 
when  the  condition  of  the  throat  interferes  to  any  extent  with  degluti- 
tion. 

'  Loc.  cit.  '  Loc.  cit. 
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HERPES   OF  THE  PHARYNX. 

Latin  Eq. — Herpes  pharyngis. 

I^ench  Kq. — Aiiffine  herpetique.     Herpes  guttural. 

German  Eq. — Herpes  des  Schlundkopfs.     Herpetische  Angina. 

Italian  Eq. — Erpete  del  la  faringe. 

Definition. — An  eruption  of  the  mucous  membrane  of  the  pharynx, 
running  an  acute  course,  analogous  to  that  of  herpes  when  appearing  on 
the  skin. 

Etiology. — Exposure  to  cold  appears  to  be  the  principal  cause  of 
herpes  of  the  pharynx.  According  to  Gubler '  the  disease  is  a  kind  of 
eruption  in  the  throat,  constituting,  as  it  were,  the  crisis  of  a  fever  a  fri- 
f/ore.  On  this  account  it  is  most  frequent  in  cold,  damp  climates,  and  at 
those  seasons  of  the  year  when  sudden  changes  of  temperature  and  incle- 
ment weather  prevail.  In  England  it  is  a  rare  affection,  and  all  the  cases 
I  have  met  with  have  occurred  in  the  spring  or  autumn.  I  have  met  with 
one  case  in  which  the  disease  attacked  a  child  three  years  consecutively 
— the  left  side  of  the  palate  and  wall  of  the  pharynx  being  the  parts 
affected  on  each  occasion.  Women,  children,  and  delicate  persons  are 
most  liable  to  the  malady,  owing  doubtless  to  their  being  more  easily 
overcome  by  cold.  Feron "  thinks  that  mental  emotions  have  the  power 
of  determining  an  attack  of  herpes  of  the  pharynx;  whilst  Bertholle  ^ 
believes  the  affection  to  be  often  associated  with  some  uterine  disturb- 
ance, and  states  that  it  is  most  frequently  seen  in  females  at  the  men- 
strual periods.  Peter*  considers  that  the  contact  of  irritating  substances 
with  the  pharynx,  such  as  hot  condiments,  and  acrid,  fetid,  or  miasmatic 
exhalations  are  often  productive  of  the  disease.  Finally,  Trousseau  ^  has 
shown  that  herpes  of  the  pharynx  prevails  to  a  great  extent  during  epi- 
demics of  diphtheria,  and  that  the  herpetic  eruption  may  resolve  itself 
into  diphtheritic  patches,  leading  ultimately  even  to  a  fatal  termination. 

Sy)itpto)ns. — Herpes  of  the  pharvnx  is  always  ushered  in  by  a  pre- 
monitory stage  of  general  malaise,  and  symptoms  of  pyrexia.  In  a  period 
varying  from  a  few  hours  to  two  or  three  days  the  patient  experiences  a 
sensation  of  soreness  and  heat  in  the  throat,  which  is  greatly  increased  by 
swallowing.  In  most  cases  the  local  malady  provokes  considerable  saliva- 
tion. The  disease  runs  an  acute  course.  After  four  or  five  days  the 
subjective  symptoms  diminish  greatly  in  intensity,  and  at  the  end  of  a 
fortnight  the  parts  usually  regain  their  normal  condition. 

On  inspecting  tlie  pharynx  at  the  outset  of  the  disease,  a  variable 
number  of  single  or  grouped  whitish,  opaline,  vesicles  can  be  perceived. 
They  usually  occupy  the  soft  palate,  the  pillars  of  the  fauces,  and  the 
tonsils,  and  at  the  apex  of  each  vesicle  there  is  often  a  dark  spot.  The 
mucous  membrane  forming  the  base  of  each  vesicle  or  group  of  vesicles 


'  Memoire  sur  1'  Herpes  Guttural,  &c.     Union  Mtdicale,  January,  1858. 

'  De  I'Angine  Herprtifjue.      Those  de  Paris.  l!:>.")8,  Xo.  219. 

'  De  I'Herpes  Guttural,  &c.  &c.     Union  Mod.  t.  xxx.  18CG. 

*  Diet,  des  8c.  Med,  Paris,  lbi)4.  vol.  iv.  p.  715. 

»  Clin.  Med.  de  I'HJtel-Dieu,  Paris,  18G5,  vol.  L  p.  307  et  seq. 
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is  always  inflamed,  and  presents  a  red,  tumefied  appearance.  The  num- 
ber of  vesicles  varies  greatly  in  different  cases.  Sometimes  only  one  or 
two  can  be  seen,  whilst  in  the  vrorst  instances  they  are  arranged  so  closely 
together  as  to  become  confluent.  As  Stevenson  Smith  '  remarks,  the 
soft  palate  is  occasionally  so  sprinkled  over  with  minute  vesicles,  of  the 
size  of  the  head  of  a  pin,  that  it  appears  as  if  it  had  been  dusted  with 
white  pepper.  The  duration  of  the  vesicles  is  ephemeral;  their  existence 
varies  from  twenty-four  to  fort^^-eight  hours,  but  in  many  cases  they  ap- 
pear in  successive  crops.  As  the  local  morbid  action  pursues  its  course, 
the  termination  of  the  vesicular  stage  may  take  place  in  three  different 
ways.  In  the  mildest  cases  the  vesicles  disappear  by  reabsorption  and 
leave  no  lesion  to  mark  their  former  situation.  In  another  variety  of  the 
disease  the  vesicles  burst  and  a  small  circular  ulcer  results,  which  appears 
deep,  owing  to  the  tumefaction  of  the  mucous  membrane.  In  a  day  or 
two  these  ulcers  cicatrize,  the  infiltration  of  the  adjacent  tissues  is  re- 
solved, and  the  part  resumes  its  normal  condition.  In  the  third  and 
severest  form  of  the  disease  ulceration  takes  place,  but  the  sore,  instead 
of  healing,  becomes  covered  by  a  false  membrane  resembling,  both  in  ap- 
pearance and  structure,  the  exudation  of  diphtheria.  These  phenomena 
most  commonly  occur  on  the  palate,  and  are  rarely  seen  on  the  posterior 
wall  of  the  pharynx.  When  the  vesicles  are  very  numerous  the  patches 
of  exudation  may  vinite  at  some  places,  so  as  to  form  sheets  of  false  mem- 
brane of  limited  extent.  In  three  or  four  days,  however,  the  ulcers  heal, 
the  exudation  becomes  softened  and  detached,  and  the  mucous  membrane 
recovers  its  healthy  state.  In  some  cases  the  larynx  or  the  orifices  of  the 
Eustachian  tubes  may  be  the  seat  of  some  of  these  vesicles.  The  respira- 
tion and  hearing  may  be  temporarily  affected,  but  serious  symptoms  are 
seldom  met  with.  Simultaneously  with  the  outbreak  of  herpes  in  the 
throat,  the  same  eruption  may  manifest  itself  in  the  mouth  or  on  the  lips, 
thus  affording  a  clear  indication  for  the  diagnosis  of  the  malady.  Cer- 
tain idiosyncrasies  have  also  been  observed  in  patients  liable  to  suffer  from 
this  affection.  Thus  Tardieu  °  mentions  the  case  of  a  young  man,  in 
whom  herpes  of  the  pharynx  alternated  for  several  years  with  a  similar 
eruption  of  the  internal  surface  of  the  prepuce.  Other  instances  have 
been  observed  in  which  herpes  of  the  vulva  or  a  general  eruption  of  the 
malady  on  the  skin  coincided  with  the  existence  of  the  pharyngeal  affec- 
tion.' 

Pathology. — The  consideration  of  the  pathology  of  herpes  belongs  to 
the  department  of  the  dermatologist,  and  it  is  therefore  unnecessary  to 
enter  here  on  a  question  which  is  fully  treated  in  the  text-books  on 
skin  diseases.  Suffice  it  to  say  that  the  malady  is  believed  to  depend  on 
a  defect  in  the  innervation  of  the  part  brought  about  by  exposure  to  cold. 
In  addition,  Gubler*  has  shown  that  the  morbid  action  which  in  herpes 
causes  the  formation  of  crusts  on  the  skin,  may  give  rise  to  the  evolution 
of  a  false  membrane  when  the  disease  attacks  mucous  surfaces. 

JJlagnosis. — Herpes  of  the  pharynx  can  only  be  confounded  with 
diphtheria,  and  it  is  not  possible  in  all  cases  to  differentiate  the  two  dis- 
eases with  certainty.  If  the  case  is  seen  during  the  vesicular  stage,  noth- 
ing can  be  more  easy  than  the  recognition  of  the  malady;  but  at  a  later 

'  Edin.  Med.  Joum.,  Nov.  1863  :   False  Diphtheria,  &c. 
^  Mauuel  de  Pathologie  interne.  2d  edit.  1857. 

*  Gubler :  Loc.  cit.     Peter  :  Diet,  des  So.  Mod.  vol.  iv.  p.  715. 

*  Loc.  cit. 


EHEUMATIC    SOKE    THROAT.  35 

period,  in  severe  instances,  wlien  the  pharynx  has  become  the  seat  of  sev- 
eral patches  of  false  membrane,  the  most  experienced  practitioner  may  be 
deceived  as  to  the  nature  of  the  disease.  According  to  Peter '  the  diag- 
nosis of  herpes  of  the  pharynx  at  this  stage  can  only  be  deduced  from  the 
existence  of  one  or  both  of  two  phenomena — viz.,  (1)  the  presence  amongst 
the  patches  of  exudation  of  small  ulcers,  such  as  are  commonly  consecu- 
tive to  the  rupture  of  the  vesicles,  and  (3)  the  appearance  of  small  isolated 
spots  of  false  membrane,  the  transparency  of  which  indicates  their  recent 
formation,  whilst  their  size  and  circular  shape  leads  the  observer  to  sus- 
pect the  previous  existence  of  a  vesicle.  The  coincidence  of  a  herpetic 
skin  eruption  with  a  doubtful  throat  affection  materially  assists  the  diag- 
nosis, although  the  occurrence  by  no  means  affords  conclusive  evidence 
as  to  the  nature  of  the  internal  malady.  In  the  absence  of  all  the  dis- 
tinctive marks  mentioned  above,  it  is  sometimes  impossible  to  arrive  at  a 
definite  opinion,  and  under  these  circumstances  the  case  had  better  be 
treated  as  one  of  diphtheria — an  error  in  that  direction  being  least  likely 
to  lead  to  any  evil  results. 

Prognosis. — Sporadic  cases  of  herpes  of  the  pharynx  may  be  pro- 
nounced to  be  devoid  of  all  gravity.  When,  however,  the  disease  mani- 
fests itself  during  an  epidemic  of  diphtheria,  the  observations  of  Trous- 
seau, as  to  the  probability  of  the  milder  affection  becoming  metamor- 
phosed into  the  more  serious  malad}',  must  be  borne  in  mind. 

Treatment. — As  the  onset  of  the  disease  is  generally  accompanied  by 
considerable  fever,  a  diaphoretic  or  febrifuge  medicine  is  often  service- 
able. In  two  cases  I  found  tincture  of  aconite  rapidly  relieve  the  symp- 
toms, and,  in  the  case  already  referred  to,  of  a  child  very  subject  to  the 
disease,  the  internal  administration  of  arsenic  always  rapidly  effected  a 
cure.  The  local  pain  must  be  met  by  the  use  of  emollient  and  sedative 
gargles,  and  hot,  soothing  inhalations,  such  as  the  Garg.  Boracis,  Garg. 
Pot.  Brom.,  Vapor  Benzoini,  and  the  Vapor  Lupuli,  etc.  (Throat  Hosp. 
Phar.);  or  by  the  insufflation  of  starch  and  morphia  (gr.  ^,  once  or  twice 
a  day.  In  the  last  stage  of  the  malady,  when  the  patches  of  exudation 
are  becoming  detached,  the  fetor  of  the  breath  calls  for  the  employment 
of  antiseptic  gargles,  of  which  permanganate  of  potash  in  solution  is  the 
most  effective. 


RHEUMATIC  SORE  THROAT. 

Latin  Eg. — Angina  rheumatica. 
French  JEq. — Angine  rhumatismale. 
German  Eq. — Rheumatische  angina. 
Italian  Eq. — Angina  reumatica. 

Definition. — An  affection  of  the  throat  occurring  in  persons  of  rheu- 
matic constitution,  characterized  by  suddenness  of  attack,  severe  pain, 
and  the  local  appearances  of  inflammation.  The  symptoms  are  fugacious, 
and  frequently  give  place  to  some  local  rheumatic  manifestation,  such  as 
torticollis,  lumbago,  or  subacute  articular  inflammation. 

Etiolofjy. — The  poison  of  rheumatism  is  the  precise  cause  of  this  af- 
fection, but  its  outbreak  is  gcMierally  due  to  exposure  to  cold.  Persons 
who  have  had  frequent  attacks  of  simple  inflammation  of  the  pharynx  or 

'  Loc.  cit.  p.  716. 
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tonsils  are  liable  to  this  form  of  sore  throat  should  they  at  any  time  be- 
come the  sul)jects  of  the  rheumatic  diathesis. 

Si/?iip(o)ns. — Tlie  symptoms  of  rheumatic  sore  throat  have  been  so 
well  described  by  Trousseau '  that  I  cannot  do  better  than  employ  his 
words.  "  An  individual,"  he  observes,  "  subject  to  rheumatic  pains  takes 
cold.  At  the  end  of  a  few  hours  he  experiences  an  extremely  acute  pain 
in  the  throat,  so  that  he  can  scarcely  swallow  a  drop  of  water,  nor  even 
his  saliva,  the  deglutition  of  these  small  quantities  of  liquid  causing  much 
more  suffering  than  that  of  an  alimentary  bolus.  On  examining  the 
throat  the  interior  of  the  pharynx  and  the  veil  of  the  palate  present  a 
redness  more  or  less  pronounced.  The  uvula  invaded  by  the  inflamma- 
tion is  oedematous  and  elongated.  All  these  phenomena  are  going  to 
disappear  with  great  rapidity,  because  they  are  fugacious,  like  most  affec- 
tions of  a  rheumatic  nature.  The  next  day  the  acute  pain  of  this  angina 
will  have  ceased  as  if  by  enchantment,  at  the  same  time  that  another 
pain  will  occupy  the  neck,  producing  torticollis;  whilst  the  day  after, 
one  of  the  shoulders  may  be  the  part  attacked.  x\gain,  another  day,  and 
the  patient  will  complain  of  lumbago.  As  to  the  angina,  its  duration 
may  vary  from  twenty-four  to  forty-eight  hours.  It  is  because  they  have 
had  to  deal  with  these  rheumatic  sore  throats  that  the  physicians  to  whom  I 
have  referred  have  been  enabled  to  boast  of  having  gained  the  power  of 
averting  incipient  inflammations  of  the  throat.  Patients  who  have  had 
several  attacks  of  this  kind  of  sore  throat  are  able  at  the  outset  to  distin- 
guish the  rheumatic  affection  from  a  veritable  phlegmonous  inflammation; 
but  the  physician  cannot  differentiate  the  two  maladies  in  the  first  mo- 
ments of  their  appearance."  In  many  rheumatic  patients  the  throat  affec- 
tion is  an  invariable  precursor  of  a  general  attack  of  stibacute  rheumatism, 

Dia(/nosis. — This  affection  can  seldom  be  diagnosed  at  its  outset,  un- 
less the  practitioner  has  observed  similar  previous  attacks  in  the  same 
person,  but,  as  remarked  by  Trousseau,  the  patient  himself  is  often  able 
to  distinguish,  by  his  sensations,  the  rheumatic  nature  of  the  affection,  if 
he  has  suffered  before  in  the  same  way.  The  sudden  disappearance  of 
the  angina,  and  the  development  of  unmistakable  rheumatic  symptoms 
in  some  other  part  of  the  body,  is  of  course  decisive. 

Prognosis. — The  sore  throat  of  rheumatism  is  the  least  serious  of  any 
of  the  local  manifestations  of  that  disease,  and  the  only  gravity  attached 
to  the  prognosis  depends  on  the  possibility  that  in  the  resolution  of  the 
angina  the  malady  may  select  for  its  seat  some  more  vital  part. 

Treatment. — The  acute  pain  of  the  disease  is  best  treated  by  the  use 
of  emollient  and  sedative  gargles,  whilst  at  the  same  time  warm  poultices, 
or  spongio-piline,  saturated  with  tincture  of  opium,  may  be  applied  to 
the  neck  externally.  Constitutionally  the  specific  remedies  that  are  sup- 
posed to  neutralize,  or  cause  the  elimination  of,  the  rheumatic  poison, 
such  as  bicarbonate  of  potash,  iodide  of  potassium,  salicylic  acid,  etc., 
should  be  administered. 

Gouty  Soke  Throat. 

In  connection  with  rheumatic  sore  throat  it  may  here  be  stated  that 
there  is  also  a  species  of  angina  dependent  on  gout.^  I  have  met  with 
several  well-marked  instances.     In  one  case  a  gentleman  who  frequently 

'  Clin.  Med.  de  I'Hotel-Dieu,  Paris,  1865,  t.  1.  p.  332. 

'  See  Peterson:  Di.ssert.  de  Angina  Arthritica,  Upsal,  1793;  also  Barthez  :  Trait6 
des  Mai.  Goutteuses,  Paris,  1855,  p.  2U3  et  seq. 
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suffered  from  attacks  of  angina  became  subject  to  gout,  and  was  never 
again  attacked  with  inflammation  of  the  throat.  In  another  case  the  pa- 
tient was  suffering  from  acute  pharyngitis,  when  the  symptoms  suddenly 
disappeared,  and  an  acute  attack  of  gout  developed  in  the  great  toe  of 
the  right  foot;  after  three  days  the  gouty  inflammation  of  the  toe  disap- 
peared, and  acute  hyperoemia  of  the  pharynx  supervened.  Dr.  Prosser 
James'  calls  attention  to  the  rarity  of  the  acute  affection,  though  he 
thinks  that  the  mucous  membrane  of  the  throat  is  prone  to  chronic  inflam- 
mation in  those  of  gouty  constitution.  The  treatment  should  be  con- 
ducted on  the  principles  recommended  for  rheumatism,  with  such  modi- 
fications as  the  different  diathesis  may  require. 


TONSILLITIS. 
(Stnonttms:    Quinsy.     Cynanche  Tonsillaris.) 

Latin  Eq. — Inflammatio  tonsillarum. 

French  Eq. — Esquinancie.     Amygdalite.      Angine  tonsillaire. 

German  Eq. — Angina  tonsillaris.  Amygdalitis.   Entzlindung  der  Mandeln. 

Italian  Eq. — Angina  tonsillare.     Tonsillitide. 

Definition. — Acute  inflammation  of  the  tonsils,  which  may  be  of  su- 
perficial character,  or  extend  deeply  into  the  parenchymatous  substance, 
and  may  terminate  in  resolution,  abscess,  or  chronic  enlargement  of  the 
glands. 

Etiology, — The  causes  of  tonsillitis  may  be  divided  into  predisposi)i</ 
and  exciting.  Amongst  the  former,  the  greatest  prominence  must  be 
given  to  age.  The  disposition  to  the  disease  commences  soon  after 
puberty,  and  is  extremely  common  between  fifteen  and  twenty,  reaching 
its  maximum  between  twenty  and  twenty-five.  The  disease  is  seldom 
seen  in  children  before  the  fifth  year,  and  is  equally  rare  in  adults  after 
middle  age — scarcely  any  cases  occurring  after  fifty. 

The  following  table  of  1,000  cases,  treated  by  me  at  the  Hospital  for 
Diseases  of  the  Throat,  illustrates  the  influence  of  age: — 

Under  10  years 35 

10  to  15  "  36  )  290 

15  to  20  "     184  ["" 

20  to  25  "  323  |  540 

25  to  30  "     219  f 

30  to  40  "     143 

40  to  50  *'     51 

50  to  CO  "     9 

GO  to  70  "     nil. 

This  table  shows  the  sudden  and  remarkably  increased  proclivity  to 
the  disease  soon  after  puberty;  for  whilst  from  10  to  15  years  of  age 
there  were  only  36  cases,  from  15  to  20  there  were  184.  Again,  it  illus- 
trates the  fact  that  quinsy  is  more  common  between  20  and  30  than  at  all 
ages  put  together.  The  sudden  fall  after  25  is  also  remarkable.  It  will 
be  noticed  that  young  children  are  very  little  subject  to  the  disease — an 

'  Sore  Throat,  Churchill,  1878,  p.  120  et  seq. 


38 


DISEASES  OF  THE  PHARYNX,  LARYNX,  AND  TRACHEA. 


immunity  which  is  all  the  more  curious,  when  it  is  borne  in  mind  that 
chronic  enlargement  of  the  tonsils  takes  place  in  2G.5  percent,  of  cases  in 
the  first  decennium.  In  the  1,000  cases  tabulated  above,  597  were  males 
and  403  females. 

Enlargement  of  the  tonsils,  congenital  or  acquired,  renders  the  indi- 
vidual prone  to  attacks  of  tonsillitis,  and  a  person  who  has  once  been  af- 
fected with  the  disease  is  very  liable  to  have  a  second  attack  if  at  any  time 
he  should  take  cold.  This  rule  holds  good  to  such  an  extent  that  in  some 
patients  the  tonsils,  after  repeated  inflammations,  seem  to  constitute  a 
veritable  locics  ininimce  resistentice.  Under  these  circumstances,  these 
glands  appear  to  sympathize  with  every  irregularity  of  the  body,  and  an 
error  of  diet  occasioning  a  slight  dyspepsia,  or  a  derangement  of  the 
sexual  organs  in  females,  may  give  rise  to  an  attack  of  tonsillitis.  Constitu- 
tional delicacy,  especially  when  dependent  on  the  strumous  diathesis,  may 
also  be  mentioned  as  predisposing  to  quinsy;  whilst  the  poison  of  gout  and 
rheumatism '  occasionally  seem  to  favor  the  production  of  the  disease. 

The  exciting  causes  of  tonsillitis  are  almost  invariably  wet  and  cold. 
A  surface  chill,  especially  about  the  head  and  neck,  causes  hyperaemia  of 
the  internal  surface  of  the  throat,  and  the  tonsils  are  apt  to  suffer  from 
temporary  vascular  engorgement.  In  proportion  to  the  susceptibility  of 
the  individual  the  accidental  hyperaemia  is  likely  to  lead  to  an  attack  of 
quinsy.  It  is  commonly  supposed  that  the  disease  is  most  prevalent  in 
the  spring  and  autumn  in  this  country,  owing  to  the  sudden  changes  of 
temperature  and  inclement  weather  of  those  seasons. 

This,  though  true  of  autumn,  is  a  mistake  as  regards  the  spring,  as 
the  following  statistics,  taken  from  cases  treated  at  the  Hospital  for  Dis- 
eases of  the  Throat,  conclusively  show: — 


1873. 

1873. 

1874. 

1875. 

1876. 

Total 
No.  of 
Cases. 

Mean 

monthly 
of  5  years. 

January  

14 

10 

9 

11 

15 
13 
17 
19 
43 
41 
17 
11 

16 
16 

9 

5 
10 

8 
32 
24 
20 
47 
21 

5 

15 
8 
12 
10 
15 
15 
16 
24 
51 
33 
20 
8 

21 

17 

27 
18 
30 
11 
32 
25 
52 
26 
22 
16 

20 
19 

7 
15 

7 
22 
14 
15 
39 
31 
21 

9 

86 

70 

64 

59 

77 

69 

111 

107 

205 

178 

101 

49 

17.2 

February 

14.0 

March 

12.8 

April 

11.8 

May 

15.4 

June 

13.8 

July 

22.2 

Auffust 

21.4 

September 

October 

41.0 
35.6 

November 

December 

20.2 
9.8 

220 

105 

235 

297 

219 

1,176 

19.6 

Mean  monthly  average 19.6 

Average  monthly  mean  of  the  three  spring  months  (March,  April, 

May) 13.33 

Average  monthly  mean  of  the  three  autumn  months  (Sept.,  Oct., 

Nov.) 32.26 

'  Desnos  :  Diet,  de  Med.  et  de  Chirurg.  Prat.,  Paris,  1865,  vol.  ii.  pp.  118,  449  ; 
Pollock :  Holmes's  System  of  Surgery,  vol.  iv.  p.  i389. 
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There  is,  liowcvor,  a  possible  fallacy  in  the  statistics,  which  must  not 
be  overlooked.  From  the  above  tables  it  would  a])pear  that  quinsy  is 
more  than  twice  as  conunon  in  .July  as  it  is  in  December,  but  it  must  be 
borne  in  mind  that  persons  suffering  from  acute  disease  of  the  throat  are 
far  more  likely  to  go  out  to  a  hospital  in  July  than  they  are  in  ]Jecember 
or  even  March  or  April.  This  probable  source  of  error  does  not,  how- 
ever, apply  to  the  comparisons  between  spring  and  autumn,  as  both  seasons 
are  about  equally  inclement  in  this  country. 

Tonsillitis  seems  to  have  occurred  in  an  epidemic  form  in  some  few  in- 
stances, but,  from  the  published  accounts,  there  is  great  difficulty  in  dis- 
tinguishing cases  of  simple  tonsillitis  from  epidemics  of  scarlet  fever.' 
One  instance,  however,  has  been  described  with  such  care  and  precision 
by  Mayenc  "  that  little  doubt  can  remain  as  to  the  almost  purely  tonsillar 
nature  of  the  malady.  This  epidemic  occurred  in  1818  at  Gordon,  in 
France,  and  lasted  for  upward  of  five  months,  attacking  males  and 
females,  from  fifteen  to  thirty  years  of  age,  in  almost  equal  proportion. 
Inflammation  of  the  tonsils  occurs  not  only  as  one  of  the  phenomena  aris- 
ing from  the  specific  blood-poison  of  scarlet  fever,  but  it  may  also  be  pres- 
ent in  connection  with  variola  or  measles.  Desnos  ^states  that  prolonged 
residence  in  a  very  high  temperature,  especially  if  the  air  be  vitiated,  may 
produce  an  attack  of  quinsy.  Tonsillitis  may  also  originate  from  the  in- 
halation of  irritating  gases  or  from  swallowing  caustic  substances.  In 
such  cases,  of  course,  the  affection  is  only  a  part  of  a  general  lesion  of  the 
respiratory  or  alimentary  tract.  Finally,  mechanical  causes  may  give  rise 
to  inflammation  of  tiie  tonsils.  The  most  common  of  these  are  wounds, 
gunshot  accidents,*  the  impaction  of  foreign  bodies  in  the  gland  during 
deglutition,  such  as  a  piece  of  bone,  the  fragment  of  a  fruit-stone,  etc. — 
and  the  accretions  of  cheesy  or  calcareous  matter  in  the  lacunai  of  the 
tonsils. 

Si/mptoms. — The  symptoms  attendant  on  inflammation  of  the  tonsils 
vary,  both  constitutionally  and  locally,  in  proportion  to  the  intensity  of 
the  morbid  action  in  the  part,  and  hence  it  is  useful  to  make  some  division 
of  the  malady  with  a  view  to  the  due  application  of  therapeutics.  Vidal ' 
separates  tonsillitis  into  erythematous  and  phlegmonous,  i.  e.,  superficial 
and  deep,  whilst  Wagner^  distinguishes  no  less  than  five  different  forms, 
viz.,  (1)  simple  or  superficial,  (2)  lacunal  or  follicular,  (3)  parenchymatous, 
(4)  toiisillitis  with  abscess  in  the  substance  of  the  gland,  and  (5)  peri-  or 
retro-tonsillar  abscess.  Clinically,  however,  there  is  no  well-marked  line 
of  demarcation  between  the  five  varieties  enumerated  by  Wagner,  and  as 
regards  treatment  it  is  suflicicnt  to  make  two  divisions  of  the  disease, 
namely:  (1)  superficial  or  follicular  tonsillitis,  and  (2)  deep  or  parenchy- 
matous tonsillitis.  The  inflammation  is  generally  limited  to  one  tonsil. 
The  symptoms  which  usher  in  an  attack  of  quinsy  are  those  of  a  general 
malaise,  with  thirst  and  heat  of  skin,  and  in  the  severer  forms  there  may 
be  a  rigor,  and  occasionally  vomiting.  These  manifestations  are  accom- 
panied or  quickly  succeeded  by  a  sense  of  stift'ness  and  dryness  in  the 
throat,  which  leads  the  patient  to  make  constant  efforts  at  deglutition. 
By  degrees  the  act  of  swallowing  becomes  more  painful,  and  as  the  local 

'  Vidal :  Diet,  des  Sciences  Mcdicales,  vol.  iv.  p.  19  ;  also,  Desnos  :  Loc.  cit.  p.  129. 
«  Bulletin  de  la  Faculte  de  Mod.  de  Paris,  1819,  t.  vi.  p.  iJOG. 
2  Loc.  cit.  p.  130. 

*  See  a  case  consequent  on  a  pistol  shot,  by  Bcdor :  Bull,  de  I'Acad.  de  Med.,  1833. 

*  Loc.  cit. 

*  Ziemssen's  Cyclopaedia,  vol.  vi.  p.  911  et  seq. 
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inflammation  increases  the  symptomatic  fever  rises — especially  in  persons 
Avho  have  not  previously  suffered  from  the  disease — to  such  an  extent 
that  in  the  case  of  young  persons  the  temperature  in  the  first  forty-eight 
hours  may  reach  105°  Fahr.  The  constitutional  phenomena  are  less 
marked  in  the  follicular  form  of  tonsillitis,  and  are  most  severe  when  the 
inflammation  is  about  to  lead  to  the  formation  of  an  abscess.  In  persons, 
however,  who  are  subject  to  the  malady  the  fever  seldom  runs  high.  In 
those  of  del)ilitated  constitution  the  fever  occasionally  assumes  a  typhoid 
character,  whilst  the  local  affection  after  a  few  days  subsides  into  a  sub- 
acute form,  in  which  the  tonsils  are  partially  covered  with  an  ashy  exu- 
dation, or  honeycombed  with  ragged  and  indolent  ulcerations.  These 
local  phenomena  are  most  apt  to  occur  when  the  lacunje  of  the  glands  are 
blocked  up  by  caseous  matter  or  calcareous  formations.  In  the  ordinary 
run  of  cases,  as  the  disease  develops,  the  tonsil  becomes  so  much  swollen 
as  nearly  to  block  up  the  isthmus  of  the  throat,  and  to  fill  almost  the 
whole  pharyngeal  cavity,  rendering  deglutition  so  extremely  painful  and 
difficult  that  the  patient  is  afraid  to  swallow  nutriment  even  in  the  liquid 
form.  In  follicular  tonsillitis  the  swelling  of  the  tonsils  is  less  considera- 
ble, but  the  mucous  membrane  is  of  a  very  bright  red  color,  and  the  fol- 
licles exude  a  white  secretion,  which  slightly  adheres  to  the  point  of  exit, 
and  gives  the  patient  who  examines  his  own  throat  the  idea  that  he  has 
several  ulcers.  In  parenchymatous  tonsillitis,  there  is  not  only  great 
congestion  and  increase  in  size  of  the  tonsils,  but  all  the  adjacent  parts 
of  the  pharynx  and  palate  may  be  seen  to  participate  in  the  morbid  action. 
A  thick  mucous  secretion  and  a  viscid  saliva  clog  the  mouth  and  throat 
of  the  sufferer,  and  respiration  may  be  somewhat  impeded.  The  voice 
acquires  a  nasal  intonation,  or  is  reduced  to  a  mere  whisper,  the  mouth 
can  scarcely  be  opened,  the  head  is  moved  with  difficulty,  owing  to  the 
swelling  of  the  deep  tissues  of  the  neck,  and  the  breath  is  intolerably 
fetid.  Under  these  circumstances  it  is  often  difficult,  and  sometimes  im- 
possible, to  get  a  view  of  the  inflamed  tonsils.  In  many  cases — especially 
in  the  follicular  form  of  the  affection — after  the  disease  has  lasted  two  or 
three  days  the  pharynx  becomes  covered  with  a  layer  of  dirty,  yellowish 
mucus,  which  bears  some  general  resemblance  to  the  false  membrane  of 
diphtheria,  and  has  sometimes  led  to  an  error  in  diagnosis.  The  mucous 
secretion,  however,  which  covers  the  tonsils  in  quinsy,  possesses  neither 
texture  nor  adherency,  and  can  easily  be  wiped  off  the  surface  of  the 
glands. 

Velpeau '  and  Beraud  have  observed  instances  in  which  the  inflamma- 
tion extended  through  the  cellular  tissue  of  the  neck  as  far  down  as  the 
clavicle;  whilst  Morgagni ''  and  MM.  Rilliet  and  Barthez '  report  cases  in 
which  tonsillitis  terminated  fatally  by  suffocation.  In  almost  all  severe 
attacks  of  quinsy  the  hearing  is  affected,  and  occasionally  the  extension 
of  the  disease  up  the  Eustachian  tube  gives  rise  to  inflammation  of  the 
middle  ear.*  GEdema  of  the  glottis  is  also  a  complication  of  quinsy,  but 
happily  a  rare  one;  the  inflammation,  however,  more  frequently  extends 
to  the  epiglottis  ^  and  the  base  of  the  tongue. 

Follicular  tonsillitis  usually  undergoes  spontaneous  resolution  in  three 

'  Manuel  d'Anat.  Cliirurg.,  Paris,  1862.     The  authors  demonstrate  the  continuity 
of  the  areolar  tissue  covering  the  tonsil  with  the  general  areolar  tissue  of  the  neck. 
^  De  sed.  et  Caus.  Morb. ,  epist.  xliv. 
'  Traite  des  Mai.  des  Enfants,  1853,  vol.  i.  p.  227. 
*  Follin  :  Gazette  Hebdomadaire,  1864,  p.  155. 
'  Louis :  Bulletin  de  Therap. ,  1843. 
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or  four  clays,  but  in  parenchymatous  inflammation  or  abscess  of  the  ton- 
sil a  healthy  condition  of  the  parts  is  not  generally  re-established  for  ten 
days  or  a  fortnight,  and  the  disease  may  even  be  protracted  for  three 
or  four  weeks.  Slight  ulceration  of  the  tonsils  nearly  always  remains 
when  the  inflammation  has  caused  the  extrusion  of  inspissated  cheesy 
matter  or  calcareous  concretions  which  had  previously  blocked  up  the 
lacunje  of  the  glands.  Occasionally  a  number  of  small  superficial  abscesses 
or  pustules  form  on  the  surface  of  the  tonsils,  and  these  abscesses  on  dis- 
charging themselves  give  rise  to  ulcerations  which,  in  cachectic  persons, 
are  very  obstinate  in  healing.  Gangrene  is  a  very  rare  termination  in 
tonsillitis,  but  may  happen  as  a  consequence  of  the  highest  degree  of 
parenchymatous  inflammation.  Cases  have  been  seen  by  Grisolle,' 
Trousseau,"  Frank,'  and  especially  by  Borsieri,^  according  to  whom  the 
phenomena  of  such  an  issue  are  a  sudden  diminution  of  pain  and  dys- 
phagia, the  appearance  of  a  bluish  patch  on  the  tonsil,  and  after  a  day 
or  two  the  expectoration  of  a  putrid,  sanious  matter,  having  a  peculiar 
odor,  which  Borsieri  thinks  pathognomonic  of  the  occurrence.  I  have 
never  met  with  such  a  case.  When  tonsillitis  proceeds  to  suppuration, 
the  patient  usually  complains  of  lancinating  pains  in  the  part,  and  well- 
marked  rigors  generally  precede  the  formation  of  an  abscess.  It  is  un- 
usual for  both  tonsils  to  become  the  seat  of  an  abscess,  but  when  such  an 
occurrence  does  take  place,  suppuration  very  rarely  occurs  in  both  glands 
simultaneously.  One  gland  becomes  affected  after  the  other  has  sup- 
purated, and  the  inflammation  may  terminate  in  abscess.  As  a  rule,  the 
pus  shows  a  tendency  to  evacuate  itself  at  the  anterior  part  of  the  tonsil, 
and  the  abscess  projects  toward  the  mouth.  Occasionally,  however,  it 
points  near  the  posterior  wall  of  the  pharynx,  and  under  extremely  rare 
conditions  may  make  an  opening  for  itself  externally  at  the  angle  of  the 
jaw.  If  the  abscess  be  not  opened  by  the  surgeon  and  do  not  burst 
spontaneously,  it  may  occasion  so  much  swelling  internally  as  to  interfere 
seriously  with  respiration.  Professor  Stoerk  ^  has  pointed  out  that  fluc- 
tuation may  often  be  detected  at  a  very  early  period  by  placing  the  fin- 
gers of  one  hand  below  and  behind  the  ramus  of  the  lower  jaw,  and  press- 
ing the  soft  tissues  inward,  whilst  the  index  finger  of  the  other  hand  is 
introduced  into  the  mouth  and  placed  in  contact  wqth  the  inflamed  part. 
In  some  Cases  the  pus  has  been  known  to  burrow  through  the  cellular 
tissue  of  the  neck  as  low  down  as  the  upper  surface  of  the  clavicle.*  In 
a  case  reported  by  Montague,'  the  quantity  of  matter  was  so  great  that 
the  patient,  a  young  soldier,  was  suffocated  by  the  sudden  bursting  of  the 
abscess.  At  the  post-mortem  examination  the  larynx  and  the  upper  part 
of  the  trachea  and  oesophagus  were  found  filled,  with  pus.  Such  an  acci- 
dent as  the  foregoing  is  most  to  be  dreaded  should  the  abscess  burst  dur- 
ing sleep.  A  curious  case  is  recorded  by  Roche,'  in  which  the  pus  from 
a  tonsillar  abscess  passed  along  the  course  of  the  great  vessels  of  the  neck 
and  penetrated  into  the  chest.  Abscess  of  the  tonsil  is  also  dangerous 
on  account  of  the  external  face  of  the  gland  being  in  close  proximity  to 

'  Traite  de  Patholos^ie  Interne,  t.  i.  Art.  Aniy{,'(lalite,  1862. 

'  Clinique  M.  .1.  de  I'llutel-Dieu,  Paris,  ISOr,.  2d  ed.  t.  i.  p.  393. 

'  Traiti;  de  Medecine  Pratique,  trad,  de  Double,  1842,  vol.  i.  p.  114,  vol.  ii.  p.  104. 

*  De  Angina,  lustirutiones  de  M«kl.  Prat.,  17!)8,  t.  iii.  p.  343. 

'Klinik  der  Krankheiten  des  Kehlkopfs,  Enke,  Stuttgart,  1870,  p.  lU9. 

*  Velpeau  :  Loc.  cit. 

'  Dis.sert.  de  Angina  Ton.«!illari,  &c.,  Stra-sbourg,  182.3. 
'Diet,  de  Mud.  et  de  Chirurg.,  Art.  AmygdalitL',  1829. 
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the  internal  carotid  artery.  After  middle  life,  according  to  Chassaignac/ 
the  artery  in  tliis  situation  describes  a  curve  with  the  convexity  directed 
inward  wliich  brings  it  still  closer  to  the  tonsil.  Grisolle '^  mentions  a 
case  in  which  the  abscess  gave  rise  to  ulceration  of  this  vessel,  and  thus 
to  serious  hemorrhage;  whilst  Caytan,^  Miiller,*  Norton,'  and  others  re- 
port similar  uistances  which  led  to  an  immediately  fatal  result.  Chronic 
enlargement  often  remains  after  the  acute  inflammation  of  the  glands  has 
passed  away. 

Paralysis  of  the  pharynx  and  palate,  with  or  without  anaesthesia,  some- 
what similar  to  that  which  so  often  follows  diphtheria,  is  also  an  occa- 
sional consequence  of  a  severe  attack  of  quinsy.*  It  is  a  rare  condition, 
and  when  present  is  generally  limited  to  the  side  of  the  throat  which  has 
been  the  seat  of  the  tonsillitis.  Paralysis  of  the  pharynx  is  indicated  by  a 
difficulty  in  articulating  those  sounds  which  require  the  closure  of  the 
posterior  nares,  and  by  slight  dysphagia,  which  is  found  to  persist  long 
after  all  the  acute  s\'mptoms  of  the  malady  have  subsided.  The  difficulty 
exists  in  making  the  first  effort  of  deglutition,  and  can  usually  be  over- 
come by  a  little  resolution  on  the  part  of  the  patient.  As  soon  as  the 
bolus  passes  below  the  superior  constrictor,  it  proceeds  downward  to  the 
stomach  without  any  further  difficidty.  When  the  soft  palate  is  alone 
affected,  and  the  rest  of  the  phar\'nx  escapes,  the  symptoms  are  less 
marked.  There  may  be,  however,  slight  difficulty  in  swallowing — espe- 
cially fluids,  and  nasal  intonation  of  the  voice.  These  palsies  are,  how- 
ever, such  rare  sequelae  of  quinsy  that  it  is  scarcely  necessary  to  refer  to 
them  except  as  possible  results. 

Pathology . — As  tonsillitis  so  rarely  proves  fatal,  few  opportunities 
have  occurred  where  the  pathologist  could  demonstrate  the  precise  effects 
of  acute  inflammation  on  these  glands.  When  the  morbid  action  is 
superficial  the  mucous  membrane,  which  covers  the  tonsils  and  dips  into 
the  lacunt^,  is  almost  the  only  structure  affected.  In  cases  of  parenchy- 
matous inflammation,  however,  a  much  more  important  series  of  phe- 
nomena may  be  observed.  Thus,  in  an  instance  recorded  by  Didelot,'  the 
autopsy  revealed  extensive  suppuration  in  the  substance  of  the  right 
tonsil,  whilst  the  uvula  was  cedematous,  and  the  mucous  membrane  of 
the  palate  infiltrated  with  pus.  In  addition,  the  base  of  the  tongue  was 
thickened  and  engorged,  the  follicles  being  filled  with  a  concrete  sebaceous 
matter,  and  a  section  of  the  organ  showing  effusion  of  pus  between  the 
muscles.  In  the  case  of  Montague,  already  referred  to,  inflammation  and 
thickening  of  the  walls  of  the  internal  jugular  vein  and  its  branches  were 
found  at  the  post-mortem  examination.  Pus  and  clots  were  also  present 
in  the  interior  of  these  vessels, which  accounted  for  the  engorgement  observ- 
ed in  the  submaxillary  and  parotid  glands  and  the  neighboring  lymphatics. 

The  tonsils  often  remain  persistently  enlarged  after  an  attack  of  ton- 
sillitis— the  result  of  thickening  and  induration  of  the  parenchyma  of  the 
gland. 

'  Lecons  sur  I'Hvpertrophie  des  Amygdales,  Paris,  1854,  p.  7. 
« Traite  de  Pathol.  Interne,  Paris,  1863,  t.  i.  p.  269. 
'  Prager  Vierteljahrsschrift,  1861. 

*  Wurtemberger  Mefl.  Corresp.  Blatt.,  1855. 

*  The  Throat  and  Larynx,  London,  1875,  p.  12.  Mr.  Norton's  patient  was  a  little 
girl  aet.  four. 

*  See  cases  by  Maingault :  Sur  la  Paralysie  du  Voile  dn  Palais  a  la  Suite  d'Angine, 
Paris,  1853  ;  Gubler  :  Memoires  sur  les  Paralysies,  &c.  ;  Archiv.  de  Med.,  1860-61. 

■"  De  TAinygdaiite  Aig^e — These  de  Paris,  1850,  No.  153. 
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Diagnosis. — The  diajjnosls  of  tonsillitis  presents  little  difficulty.  Nev- 
ertheless mistakes  are  frequently  made,  and  the  high  mortality  attribu- 
ted to  this  disease  in  the  annual  returns  of  the  Reg'istrar-General,  to  be 
hereafter  referred  to,  must  be  due  to  this  cause.  1  have  twice  been  con- 
sulted in  cases  of  tonsillitis  mistaken  for  larvngitis.  In  both  affections 
there  may  be  pain  in  swallowing,  but  when  the  larynx  is  the  seat  of  in- 
flammation the  voice  almost  always  becomes  hoarse  or  is  reduced  to  a 
mere  whisper  at  an  early  period  of  the  attack.  In  the  laryngeal  disease 
inspection  of  the  pharynx  at  once  shows  the  absence  of  any  lesion  in  the 
upper  part  of  the  throat,  whilst  the  laryngoscope  reveals  the  actual  con- 
dition of  the  larynx.  Some  discrimination  is  required  in  order  to  dis- 
tinguish the  sore  throat  of  the  first  stage  of  scarlet  fever  from  tonsilli- 
tis. Even  hydrophobia  has  been  mistaken  at  its  outset  for  quinsy.  The 
•whitish  follicular  secretion,  which  often  veils  the  tonsils  in  tonsillitis,  has 
caused  the  affection  to  be  mistaken  for  diphtheria,  and  has  led  to  the  sup- 
position that  the  more  serious  disease  has  been  cured  by  some  simple 
measures.  In  all  cases  it  is  well  to  suspend  the  judgment  for  twenty- 
four  hours,  after  which  time  the  divergence  of  symptoms  in  any  of  the 
maladies  which  simulate  quinsy  is  so  apparent  that  the  careful  observer 
can  usually  arrive  at  a  positive  decision. 

Prognosis. — The  prognosis  as  regards  life  is  so  seldom  unfavorable 
that  the  rare  cases  which  terminate  fatally  must  be  viewed  as  merely  acci- 
dental.' It  is  well,  however,  to  bear  in  mind  the  possibility  of  such 
casualties  in  order  to  foresee  and  obviate  them  when  the  symptoms  an- 
nounce the  advent  of  grave  complications.  With  respect  to  complete 
recovery  the  prognosis  in  tonsillitis  is  not  always  favorable,  though  it 
usually  is  so  in  patients  of  sound  constitution.  In  debilitated  persons 
there  is  great  probability  of  hypertrophy  and  chronic  inflammation  of  the 
tonsils  remaining  after  a  severe  quinsy.  A  liability  to  frequent  subse- 
quent attacks  is  also  one  of  the  most  troublesome  after-consequences  of 
this  disease. 

Treatment. — The  superficial  forms  of  tonsillitis  generally  undergo 
spontaneous  resolution  in  two  to  five  days,  and  call  for  little  treatment  be- 
yond such  simple  measures  as  confinement  to  the  house,  a  light  diet,  and 
a  dose  or  two  of  some  mild  aperient.  A  rhatany  lozenge  (Throat  Hosp. 
Phar.),  taken  every  three  or  four  hours,  will  also  materially  hasten  the  cure 
of  the  disease.  In  cases  of  deep  to?isillitis  the  treatment  required  is  much 
more  active,  but  fortunately  there  is  a  remedy  which,  if  administered  at 
the  outset  of  the  attack,  will  almost  always  cut  short  the  crescent  inflam- 
mation. This  is  guaiacum.  Dr.  Home,"  who  well  remarked,  instar  spe- 
cificiin  hoc  morbo  operatur,  did  not  at  all  overstate  the  influence  of  the 
drug.  It  was  formerly  much  given  for  this  complaint  in  the  form  of  the 
ammoniated  tincture,  but  fifteen  years  ago  Dr.  Crompton,  of  Manchester, 
recommended  me  to  try  it  as  a  powder.     Taken  in  this  way  it  seems  to 

'  According  to  the  Registrar-General's  Returns,  230  persons  died  of  quinsy  in  Eng- 
land in  1875,  and  the  number  has  varied  between  110  and  oG9  every  year  since  1848, 
except  in  the  year  1858,  when  ii'Z'i  deaths  were  returned.  It  is  well  to  bear  in  mind 
that  in  that  year  diphtheria  attained  great  epidemic  force,  whilst  it  was  still  but  little 
understood  and  sometimes  altogether  unrecognized.  The  mortality  returns  gradually 
decreased  from  that  time,  and  fell  as  low  as  110  in  1872.  It  is  scarcely  necessary  to 
point  out  that  these  returns  are  the  results  of  errors  in  diagnosis,  and  it  is  a  matter  of 
regret  to  find  that  lately  there  has  been  a  slight  increase  in  the  returns.  Thus  in  1873 
the  reported  deaths  were  158  ;  in  18i4,  173;   and  in  1875,  230  ! 

'  Principia  Medicina),  part  iii.  sec.  4. 
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have  a  local  as  well  as  constitutional  effect.  Soon  after  I  prescribed  it 
as  a  lozenge,  and  it  is  now  largely  used  in  that  form.  A  lozenge  contain- 
ing- three  grains  of  the  resin  (Throat  Hosp.  Phar.),  given  every  two  hours, 
will  seldom  fail  to  arrest  the  disease  at  its  first  onset.  Tincture  of  aconite 
in  doses  of  two  to  five  minims  every  three  hours  is  sometimes  very  effica- 
cious. This  remedy,  for  which  we  are  in  a  great  measure  indebted  to 
homtKopathy,  has  been  strongly  recommended  by  Dr.  Ringer,'  who  ad- 
vises that  half  a  droj)  or  a  drop  of  the  tincture,  in  a  teaspoonful  of  water, 
should  be  given  every  ten  minutes  or  quarter  of  an  hour  for  two  hours — 
and  afterward  hourly.  According  to  Dr.  Ringer,  a  high  temperature 
both  affords  the  indication  for  the  administration,  and  assures  the  suc- 
cess, of  this  remedy.  In  my  hands  this  drug",  however,  has  not  proved 
so  useful  as  guaiacum.  When  the  disease  is  not  seen  at  the  commence- 
ment, the  above  remedies  v/ill  fail  to  shorten  its  course,  but  the  constant 
sucking  of  ice  may  still  sometimes  prevent  the  further  development  of 
the  attack.  We  must  also  have  recourse  to  such  general  therapeutic 
measures  as  are  calculated  to  guide  the  morbid  action  to  a  favorable 
issue.  The  bowels  should  be  kept  open,  the  diet  should  consist  entirely 
of  nutritious  soups,  milk,  etc.,  whilst  locally,  mildly  astringent  or  sedative 
gargles  of  tannin,  borax,  opium,  etc.,  may  sometimes  be  used  with  ad- 
vantage. The  immediate  sensations  of  the  patient  are  the  best  guide  as 
to  the  use  of  the  different  kinds  of  gargles,  or,  indeed,  as  to  the  employ- 
ment of  gargles  at  all.  Sometimes  they  cause  great  pain,  and  should  not 
then  be  used.  A  dose  of  Dover's  powder  at  bedtime  is  also  very  bene- 
ficial when  there  is  much  fever  and  vascular  excitement.  Some  prac- 
titioners have  confidence  in  the  direct  application  of  mineral  astringents, 
and  Velpeau  *  especially  recommends  powdered  alum  and  nitrate  of  silver. 
The  pigment  of  chloride  of  zinc  (Throat  Hosp.  Phar.),  brushed  over  the  in- 
flamed tonsils  two  or  three  times  a  day,  is  sometimes  productive  of  great 
benefit,  and  even  less  frequent  applications  often  do  good.  I  quite  agree 
with  Trousseau,  however,  that  there  ai'e  certain  cases  in  which  the  inflam- 
mation inevitably  leads  to  suppuration,  and  that  in  these  cases  all  reme- 
dies are  powerless  to  turn  it  from  its  path.  The  morbid  action  marches 
onward,  unchecked  in  its  course,  until  the  formation  and  discharge  of 
pus  announces  the  completion  of  the  process.  In  these  cases  of  tonsillitis 
with  abscess  the  best  endeavors  of  the  medical  attendant  should  be  di- 
rected to  encouraging  suppuration  and  shortening  the  stages  of  the  dis- 
ease. With  this  view  a  constant  succession  of  warm  poultices  should  be 
kept  applied  to  the  throat,  while  the  patient  should  make  persevering 
use  of  hot  inhalations  of  steam  to  which  some  sedative,  such  as  benzoin, 
hop,  or  conium  (Throat  Hosp.  Phar.)  may  be  added,  and  he  should  also  gar- 
gle frequently  with  warm  water.  As  soon  as  pus  has  formed,  it  is  better  to 
open  the  abscess  at  once  than  to  leave  it  to  evacuate  itself  spontaneously. 
The  incision  should  be  made  with  the  pharyngeal  bistoury,  the  point  and 
cutting  edge  of  the  knife  being  directed  upward  and  inward  toward  the 
median  line.  In  the  case  of  very  nervous  persons  who  are  afraid  of  the 
knife,  the  immediate  rupture  of  the  abscess  may  often  be  attained  by  the 
administration  of  an  emetic.  Once  the  matter  is  evacuated,  relief  is  gen- 
erally almost  instantaneous,  though  convalescence  may  occasional!}'  be 
retarded  in  those  of  feeble  organization.  On  this  account  it  is  always 
important  to  sustain  the  constitutional  powers  as  far  as  possible. 

'  A  Handbook  of  Therapeutics,  Loudon,  1872,  p.  385. 
»  Op.  cit.  t.  1.  p.  453. 
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Formerly  the  abstraction  of  blood,  either  c^oneral  or  local,  was  the 
primary  treatment  in  all  cases.  The  rcsearciies  of  Louis,'  however, 
proved  how  little  benefit  may  be  expected  from  general  bleeding.  Thus, 
out  of  twentv-three  patients  sulTering  from  parencliymatous  tonsillitis 
noted  by  that  observer,  thirteen  underwent  venesection  and  ten  were 
treated  by  other  methods.  The  duration  of  the  disease  in  the  former 
cases  was,  on  an  average,  nine  days,  whilst  in  the  latter  it  was  ten  and  a 
quarter  days.  This  slight  abridgment  of  the  course  of  the  malady  cannot 
therefore  be  considered  to  compensate  for  such  energetic  interference. 
With  respect  to  local  bleeding  it  has  been  recommended  to  apply  leeches 
at  the  angle  of  the  jaw  or  to  scarify  the  tonsils  with  the  pharyngeal  bis- 
toury. If  only  one  or  two  leeches  are  applied  to  each  side,  the  effect  ap- 
pears to  be  the  opposite  to  that  desired,  and  an  increased  congestion  of 
the  tonsils  often  results.  The  good  effect  of  the  local  abstraction  of 
blood  can  only  be  obtained  by  the  application  of  from  three  to  six  leeches 
on  either  side.  A  special  kind  of  local  bloodletting,  i.  e.,  opening  of  the 
ranine  veins,  has  within  the  last  twenty  years  been  practised  to  a  consid- 
erable extent,  and  much  vaunted  in  certain  parts  of  France,  The  princi- 
pal advocates  of  this  measure,  which  is  as  old  as  Hippocrates,  are  MM. 
Arago "  and  Aran.'  The  latter  writer  insists  on  the  incision  being  made 
longitudinally  in  the  veins  in  order  to  avoid  wounding  the  ranine  arte- 
ries, an  accident  which,  on  account  of  the  serious  hemorrhage  it  entails, 
would  be  likely  to  bring  this  kind  of  bleeding  into  disrepute.  Although 
I  have  never  seen  any  cases  in  which  such  heroic  remedies  were  called 
for,  the  proceeding  certainly  appears  to  have  been  attended  with  remark- 
able success  in  the  hands  of  Aran. 

In  cases  where  the  swelling  of  the  tonsils  is  so  great  as  to  threaten 
suffocation,  and  where  it  cannot  be  diminished  by  the  escape  of  pus,  we 
must  follow  the  example  of  Ancelon,*  and  at  once  excise  the  inflamed 
masses.  In  tlie  middle  ages  tracheotomy  was  suggested  in  such  a  junc- 
ture, but  the  operation  was  not  actually  performed  under  these  circum- 
stances until  the  last  century.  In  a  recent  instance,  related  by  Puech,* 
of  a  man  a^t.  33,  who  was  evidently  dying  from  asphyxia,  and  on  whom 
the  attempt  to  excise  the  tonsils  had  failed,  recourse  was  had  to  trache- 
otomy with  the  result  of  saving  the  life  of  the  patient.  Tracheotomy 
was  also  performed  by  Mr.  Alexander  Shaw'  under  similar  circumstances. 

Should  tonsillitis  terminate  in  gangrene,  treatment  by  antiseptic  gar- 
gles will  be  sufficient  until  the  sphacelated  portions  of  the  tonsil  become 
detached,  when  the  raw  surfaces  remaining  will  usually  heal  rapidly  un- 
der applications  of  nitrate  of  silver. 

'Lancette  Franqaise,  1883. 

'  Bulletin  GLUtral  de  Therapie,  &c.,  1853.     Also  Mestivier,  Ibid.  1857. 

'Ibid.  1857. 

*  Gazette  des  Hopitaux,  1857. 

*  Gazette  Hehdomadaire,  1857,  p.  593. 
« Medical  Gazette,  1841,  p.  190. 
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ENLARGED  TONSILS. 

Latin  Eq. — Tonsill<e  intumescentes. 
French  Eq. — Hypertrophie  des  amygdales, 
German  Eq. — Hypertrophie  der  Tonsillen. 
Italian  Eq. — Tonsille  ipertrofiche. 

Definition. — Chronic  inflammation  of  the  tonsils,  giving  rise  to  persist- 
ent enlargement  and  multiplication  of  the  constituent  structures  of  the 
diseased  part,  and  to  impairment  of  the  functions  of  the  glands. 

Eiology. — Hypertrophy  of  the  tonsils  is  sometimes  congenital,  and 
is  often  met  with  in  the  first  months  of  life.  The  affections  so  common 
in  infants,  such  as  purulent  ophthalmia,  eczema  and  impetigo  of  the  face 
and  scalp,  nasal  discharges,  etc.,  are  probably  the  exciting  causes  in  the 
earliest  months  of  existence.  The  disease  not  unfrequently  becomes  de- 
veloped for  the  first  time  about  the  age  of  puberty,  owing,  as  some  sup- 
pose, to  a  sympathetic  connection  between  the  sexual  organs  and  the 
tonsils.'  The  following  table'  contains  an  analysis  of  the  ages  of  1,000 
patients  seen  by  me  at  the  Hospital  for  Diseases  of  the  Throat: 

stoio.*.*;;;  istl^^^^^i^y^^^^ ^^^ 

From  10   to  20  years 383 

20   to  30       "     219 

30   to  40       "     103 

40   to  50       "     27 

50   to  GO       "     3 

60   to  70       "     1 

Probably  many  of  the  cases  in  the  earliest  period  were  either  congeni- 
tal or  made  their  appearance  very  soon  after  birth. 

Sex  is  not  without  some  influence  in  producing  the  affection,  for  out 
of  the  1,000  instances  recorded  in  the  preceding  table,  673  were  males  and 
327  females.  Some  cases  of  hypertrophy  of  the  tonsils  result  from  an  at- 
tack of  quinsy,  but  a  cachectic  state  of  the  constitution,  especially  if  due 
to  the  strumous  diathesis,  more  often  originates  the  disease.  The  morbid 
condition  of  the  glands  may  frequently  be  observed  to  date  from  a  severe 
attack  of  scarlatina,  measles,  or  small-pox  with  throat  complications;  and 
Lambron '  mentions  four  instances  in  which  the  malady  was  consequent 
on  an  attack  of  diphtheria.  Syphilis,  hereditary  or  acquired,  is  also  capa- 
ble of  producing  chronic  inflammation  of  the  tonsils,  and  granular  pha- 
rynx *  is,  in  some  instances,  the  immediate  cause  of  the  malady.  Chas- 
saignac '  mentions  a  case  of  nasal  polypus  which  appeared  to  have  had 
some  effect  in  giving  rise  to  tonsillar  enlargement.  As  a  rule,  hyper- 
trophy of  the  tonsils,  by  whatever  influence  established,  tends  toward   a 

'  Crisp  and  Headland  :  Dublin  Medical  Press,  1849,  vol.  xx.  p.  229 ;  and  Prosser 
James  :  Med.  Times  and  Gaz. ,  Sept.  ISW. 

^  See  al.so  Cha-ssaignac  :  Legons  sur  I'Hypertrophie  des  Amygdales,  Paris,  1854. 

3  Bulletin  de  I'Acad.  de  Med.,  1861 

'Gueneau  de  Massy  :  Op.  cit.  'Op.  cit.  p.  11. 
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spontaneous  cure  after  the  ag-e  of  thirty,  and  subsequently  to  that  period 
of  life  the  volume  of  the  glands  diminishes  so  steadily  and  constantly  that 
the  decade  of  from  forty  to  Hfty  alTords  few  instances  of  the  disease. 

i!<i///ij)to)ns. — We  can  often  predicate  the  existence  of  enlarged  tonsils 
as  the  child,  with  its  open  mouth,  drooping  eyelids,  dull  expression,  and 
tliick  voice,  enters  the  consulting--room.  On  looking  into  the  pharynx 
we  can  generally  at  once  perceive  the  hypertrophied  tonsils,  and  in  some 
cases  they  are  seen  meeting  each  other  in  the  middle  line  of  the  pharynx, 
and  entire]}'  concealing  from  view  its  posterior  wall.  The  augmentation 
of  volume  of  the  tonsils  varies  in  different  cases.  They  are  often  the  size 
of  a  chestnut,  but  sometimes  attain  the  dimensions  of  a  bantam's  ogp;,  and 
in  rare  instances  they  are  nearly  as  large  as  hens'  eggs.  The  disease 
generally  alTects  both  tonsils,  but  one  gland  is  nearly  always  more  en- 
larged than  the  other. 

Sometimes  the  tonsils  are  only  slightly  enlarged,  but  the  jagged  sur- 
face and  dilated  lacun;e  present  a  lioney combed  appearance,  and  render 
them  very  prone  to  inflammation. 

Any  considerable  degree  of  enlargement  of  the  tonsils  gives  rise  to 
some  difficulty  in  respiration,  and  there  is  generally  noisy  breathing — 
often  snoring — during  sleep.  As  the  posterior  nares  and  naso-pharyngeal 
cavity  are  more  or  less  cut  off  from  the  lower  part  of  the  pharynx  by  the 
enlarged  glands,  respiration  through  the  nose  cannot  be  carried  on  with 
sufficient  freedom,  and  the  patient  is  consequently  obliged  to  keep  his 
mouth  constantly  open.  In  swallowing,  he  sometimes  experiences  the 
sensation  of  a  foreign  body  in  the  throat,  and  occasionally  there  is  a  diffi- 
culty in  opening  the  mouth,  owing  to  the  enlarged  tonsils  interfering  with 
the  movements  of  the  angle  of  the  jaw.  In  infants,  enlarged  tonsils  often 
interfere  with  sucking. 

Attention  has  already  been  called  to  the  facial  expression  of  children 
afllictcd  with  enlarged  tonsils,  but  it  may  be  remarked  that  the  peculiari- 
ties of  physiognomy  are  the  results  of  the  profound  impress  wliich  the 
disease  exercises  on  the  whole  system.  The  phenomena  are  maiidy  due 
to  the  mechanical  effects  of  the  enlarged  glands  in  obstructing  respiration. 
The  simplest  and  most  common  of  the  mechanical  effects  of  enlarged  ton- 
sils is,  however,  the  alteration  which  the  voice  undergoes.  The  cavities 
of  the  pharynx  and  nose,  which  form  as  it  were  the  sounding-board  for 
the  vibrations  set  in  motion  by  the  vocal  cords,  have  their  functions  in 
this  respect  more  or  less  destroyed,  the  voice  partakes  of  a  nasal  intona- 
tion, and  the  speech  becomes  thick  and  guttuial.  The  defect  in  articu- 
lation is  especially  noticeable  in  the  case  of  children  between  the  ages  of 
six  and  twelve  in  whom  the  hypertroph}^  is  excessive. 

Interference  with  the  sense  of  hearing — in  some  cases  amounting  to 
almost  complete  deafness — is  a  frequent  concomitant  of  hypertrophy  of 
the  tonsils.  It  was  at  one  time  supposed  that  compression  of  the  orifice 
of  the  Eustachian  tube  played  the  principal  part  in  the  production  of 
"throat  deafness,"  '  but  the  observations  of  the  late  Mr.  Harvey"  tend  to 
prove  that  the  increase  in  the  size  of  the  tonsil  proceeds  in  tlie  direction 
of  the  moutfi,  and  that  as  the  tonsil  enlarges  the  Eustachian  aperture 
becomes  more  patent  than  in  the  normal  state.  He  therefore  attributed 
this  form  of  cophosis  to  chronic  swelling  and  congestion  of  the  mucous 

'  Chassaignnc  :  Op.  cit.  p.  37  et  eeq. 

'  The  Ear  in  Health  and  Disease,  London,  1865,  p.  102 ;  and  The  Enlarged  Tonsil, 
&c.,  London,  IboO,  p.  21  et  eeq. 
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membrane  of  the  Eustachian  tube,  and  recent '  researches  have  shown 
that  one  of  its  chief  causes  is  pressure  of  Luschka's  tonsil  on  the  posterior 
lip  of  tlie  Eustachian  orifice. 

Of  all  the  evil  results  attendant  on  hypertrophy  of  the  tonsils,  those 
due  to  interference  of  the  diseased  masses  with  free  respiration  are  the 
most  serious.  The  partial  occlusion  of  the  nasal  channel  posteriorly  by 
the  enlarged  tonsils,  obliging  the  patient  to  keep  the  mouth  almost  con- 
stantly open,  renders  him  unusually  exposed  to  all  the  external  influences 
which  produce  inflammatory  affections  of  the  respiratory  tract,  whilst  the 
persistent  obstruction  to  respiration  leads  to  serious  changes  in  the 
thoracic  parietes.  In  18"-28,  Dupuytren''  called  attention  to  the  frequency 
with  which  deformity  of  the  walls  of  the  chest  was  found  associated  with 
hypertrophy  of  the  tonsils,  without,  however,  signalling  anything  besides  a 
mere  coincidence  between  the  two  phenomena.  He  described  the  modi- 
fications in  the  shape  of  the  thorax  as  consisting  in  narrowing  of  the  an- 
terior superficies,  bulging  out  of  the  back,  and  flattening  on  both  sides, 
but  these  changes  are  more  characteristic  of  rachitic  disease.  Subse- 
quently, this  subject  was  still  further  investigated  by  several  observers, 
but  principally  by  Mason  Warren,'  Shaw,*  Robert,^  and  Lambron.' 
Mr.  Shaw  called  attention  to  the  frequent  association  of  enlarged  tonsils 
and  the  so-called  '•  pigeon-breast,"  whilst  to  Lambron  is  due  the  credit  of 
having  most  accurately  noted  the  various  morbid  changes,  and  of  having 
explained  their  causation  in  a  thoroughly  rational  manner.  According 
to  Lambron,  the  characteristic  malformation  of  the  thoracic  cavity  met 
with  in  cases  of  enlarged  tonsils,  is  a  circular  depression  of  the  walls  of 
the  chest  at  about  the  junction  of  the  lower  and  middle  third.  The 
thorax  seems  as  if  it  had  been  confined  by  an  unyielding  ring  which, 
while  contracting  its  growth  in  this  situation,  gives  an  appearance  of  ab- 
normal bulging  to  the  upper  part  of  the  cavity.  This  circular  depression 
corresponds  with  the  attachment  of  the  diaphragm  internally  to  the  osse- 
ous framework  of  the  chest,  and  is  evidently  due  to  the  constant  ener- 
getic contractions  of  that  muscle  to  overcome  the  obstacle  to  free  respi- 
ration. In  childhood  the  bones  yield  easily  to  such  influences,  and  any 
one  who  has  witnessed  the  difficulty  of  breathing  which  occurs,  especially 
during  sleep,  wliere  there  is  any  considerable  hypertrophy  of  the  tonsils, 
will  readily  understand  how  pernicious  may  be  its  effects  on  the  respira- 
tory apparatus.  In  addition  to  the  organic  alterations  in  the  bones  of  the 
chest,  other  evils  are  brought  about,  and  Chassaignac  '  well  observes  that 
although  increased  efforts  of  the  diaphragm,  to  a  certain  extent,  neutral- 
ize the  impediment  to  respiration,  there  are  frequent  intervals  when  the 
powers  of  the  muscle  become  temporarily  exhausted,  and  the  oxygenation 
of  the  blood  is  very  incompletely  performed.  The  vital  forces  are  in  con- 
sequence ver}'  much  lowered,  the  patient  lives  in  a  state  of  permanent  ill- 
health,  and  easily  succumbs  to  any  acute  attack  of  disease,  particularly  if 
affecting  the  respiratory  organs. 

Besides  the  various  phenomena  attendant  on  hypertrophied  tonsils,  as 
detailed  above,  Chassaiernac  *  mentions  several  cases  to  illustrate  the  evil 


'  Michel :  Krankheiten  der  Nasenhohle,  &c.,  Berlin,  1876,  p.  103  et  seq. 

'Rci.ert.  d'Anat.  et  de  Physiol.,  1828,  t.  v. 

'Philadelphia  Medical  Examiner.  May,  1838. 

*  Medical  Gazette,  October  29,  1841.  p.  187  et  seq. 

'  Bulletin  General  de  Therapie  Medicale,  &c. ,  1843. 

«  Loo.  cit.  '•  Op.  cit.  p.  30.  » Ibid. 
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effects  of  the  disease  on  the  brain,  the  dirrestive  or<Tans,  and  on  the  senses 
of  siyht,  taste,  and  smell.  He  thinks  that  the  local  j)ressure  of  the  en- 
larged <,'-lands  diminishes  the  supply  of  blood  to  the  brain,  and  impedes 
its  return;  whilst  the  digestive  organs  suffer  when  there  is  difficulty  of 
swallowing,  and  also  when  the  diseased  tonsils  discharge  putrid  matters 
which  find  their  way  into  the  stomach.  With  respect  to  smell  and  taste, 
I  have  often  observed  that  these  senses  are  more  or  less  defective  in  the 
subjects  of  enlarged  tonsils,  if  the  condition  has  existed  for  any  length  of 
time.  As  regards  sight,  however,  I  have  not  met  with  any  cases  in  which 
I  could  tnace  any  clear  connection  between  affections  of  the  eye  or  modi- 
fications of  vision  and  enlarged  tonsils. 

Patholofjy. — The  diseased  condition  is  a  true  hypertrophy,  a  veritable 
hyperplasia,  in  which  the  volume  of  the  glands  is  not  only  increased,  but 
increased  by  a  multiplication  of  all  their  constituent  tissues  and  follicles.' 
According  to  Chassaignac^  the  limit  of  weight  of  the  enucleated  tonsil  in 
the  cases  which  he  examined  was  from 
three  grammes  two  centigrammes  to 
seven  grammes  fifty  centigrammes.  The 
epithelium  does  not  usually  show  much 
alteration,  but  the  papilla?  beneath  are 
often  more  numerous  and  less  elevated 
than  in  the  normal  state.  On  making 
a  section  of  an  enlarged  tonsil,  in  some 
instances  the  st'ructures  will  be  found  to 
cut  with  a  creaking  noise,  owing  to 
thickening  and  induration  of  the  con- 
nective tissue,  whilst  at  other  times  the 
substance  of  the  diseased  gland  is  found 
to  be  characterized  by  softness  and 
friability.  The  color  of  the  cut  sur- 
face may  vary  from  a  dusky  red  to  a 
dirty  yellow  hue.  The  lacuna)  are  seen 
to  be  dilated,  and  to  have  their  walls 
thickened  ;  whilst  their  cavities  are 
filled  with  a  viscid  mucus,  which  in  some  cases  becomes  consolidated 
into  matter  of  a  caseous  or  even  calcareous  consistence.  Around  the 
lacunie  are  congregated  the  follicles  of  the  tonsil,  which  are  always 
increased  in  size  and  generally  in  number.  The  capsule  ^  of  the  tonsil  is 
also  generally  thickened  and  indurated,  and  the  lymphatic  glands  of  the 
jaw  are  in  many  cases  considerably  enlarged.* 

iJiaf/nosis. — But  little  need  be  said  on  this  point.  It  is  only  neces- 
sary to  examine  the  phar^'nx  in  order  to  perceive  the  increased  size,  aiid 
often  the  diseased  surface,  of  the  tonsils.  In  some  cases  the  tonsils, 
though  actually  but  slightly  increased  in  dimension,  seem  to  have  under- 
gone great  enlargement,  owing  to  their  being  rotated  forward  and  in- 
ward toward  the  median  line."  In  tliis  way  they  present  their  internal 
surfaces  anteriorly  and,  stretching  across  the  front  of  the  pharynx,  closely 
ajiproach  each  other.  In  some  persons  this  movement,  which  is  semi-in- 
voluntary, occurs  to  a  much  greater  degree   than  in  others,  and  in   such 
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Fio.  9. — Section  of  the  healthy  tonsil,  a, 
hilus;  B,  mnonis  gland  ;  c,  epithelial  cover- 
ing ;   D,  lymphatic  follicles ;  e,  stroma. 


'  Virchow  :  Krankhaften  Geschwiilste,  vol,  ii.  p.  G12. 
^  Chassaignac  :  Op.  cit.  p.  7. 

■*  Grie3iu|,'er  :  Archiv.  f.  Phya.  Heilkunde,  vol.  iv.  p.  ol5. 
'  Chassaignac :  Op.  cit.  p.  8. 
•i 


'  Op.  cit.  p.  13. 


50         DISEASES  OF  THE  J'lIAKYNX,  LARYNX,  AND  TKACHEA. 


cases  the  peculiarity  is  at  once  seen  if  a  disposition  to  retching  is  arti- 
ficially produced.  If,  however,  the  patient  be  told  to  open  his  mouth  and 
inspire  deeply,  the  normal  position  of  the  parts  will  be  generally  retained. 
At  other  times  the  tonsils,  although  much  hypertrophied,  are  yet  almost 
hidden  behind  the  pillars  of  the  fauces.'  This  condition  can  easily  be 
diagnosed  by  placing  the  first  linger  of  one  hand  on  the  internal  surface 
of  the  tonsil,  and  that  of  the  other  hand  externally  just  behind  the  angle 
of  the  jaw,  when  an  accurate  estimate  of  the  proportions  of  the  gland  can 

at  once  be  arrived  at.  A  little 
familiarity  with  the  usual  con- 
formation of  the  pharynx  will 
prevent  either  of  these  appear- 
ances leading  the  observer  into 
error.  It  may  be  remarked  that 
retro -pharyngeal  abscess  has 
sometimes  been  mistaken  for  en- 
largement of  the  tonsils. 

Prognosis. — Hj'pertrophy  of 
the  tonsils  occasionally  exists  in 
the  adult — and  even  in  children 
— without  giving  rise  to  any  in- 
convenience or  evil  effects.  Such 
cases  are,  however,  quite  excep- 
tional, and  in  early  life  especial- 
ly the  disease  is  one  which  al- 
most always  requires  immediate 
attention.  The  enlarged  tonsils 
sometimes  spontaneously  regain 
their  normal  dimensions  about 
the  age  of  puberty,  but  by  that 
time   the   morbid  condition  mav 
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Pig.  10. — Section  of  the  enlarged  tonsil,     a,  hilus;  c, 
epithelial  covering;  d,  lymphatic  foliicles;  e,  stroma;  f. 
increased  connective  tif=sue  of  stn  nia  :  g,  enlarged  vessels ; 
slight  interruption  of  the  epithelial  coverinc 


This  woodcut  is  a  slightly  schematic  illustration  made      have  SCrioUslv  impaired  the  ffene- 
by  Dr.  Stephen  Slackenziefiom  sections  of  a  diseased  ton-  ,    ,         ,,,        „",  ,       '■       ,  .        ,        -txri 

sil  removed  by  the  author,  and  shows  the  appearances 
usually  observed  on  micro.=copic  examination.  The  lami- 
nated epithelial  covering  is  a  good  deal  thickened.  At  H, 
the  epithelium  has  given  way,  probably  owing  to  suppu- 
ration and  rupture  of  some  subjacent  lymphatic  follicles. 
Beneath  the  epithelium  the  mucosa  is  seen  to  be  increased 
by  the  extra  development  of  lymphatic  cells,  some  of  which 
in  pliices  insinuate  themselves  between  the  epithelial  cells. 
The  lymphatic  follicles  are  enlarged,  and  the  distinction 
between  the  follicles  and  surrounding  lymphatic  tissue  in 

places  ob.scure.     No  distinct  caseation   is  shown  in  the  .  .  •       i-i      i  cv 

drawing — none  having  been  present  in  the  case  from  which  constitution  IS  likely  tO  Suffer, 
it  was  made.  The  lymphoid  cells  of  the  follicles  are  pack- 
ed closely  together,  and  some  of  the  cells  are  large  and 
pale.  In  many  cases  the  follicles  are  much  more  numer- 
ous than  in  the  illustration,  and  are  arranged  in  rows  per- 
pendicular to  the  surface.  The  connective  tissue  is  largely 
increased,  and  contains  much  larger  vessels  than  seen  in 
the  healthy  condition.  The  acinous  mucous  glands  nat- 
urally present  in  the  tonsil  have  disappeared. 


ral  health  of  the  patient.  When 
the  h^'pertrophy  takes  place  in 
adult  life,  it  is  seldom  productive 
of  any  evil  consequences,  except 
in  so  far  as  it  occasions  local  in- 
convenience. Should  the  bodily 
powers,  however,  be  feeble,  the 


and  in  an}^  case  the  disease  be- 
comes important  when,  as  is  often 
the  case,  the  gland  is  frequently 
attacked  by  slight  inflammation. 
It  is  well,  however,  to  remember 
that  after  the  age  of  thirt}-  a 
progressive  diminution  in  the  size  of  the  tonsils,  and  a  gradual  ces- 
sation of  all  the  troublesome  symptoms,  are  almost  certain  to  take  place. 
Treatment. — The  various  measures  for  reducing  hypertrophy  of  the 
tonsils  may  be  conveniently  divided  into  local,  constitutional,  and  opera- 
tive. 

Local  treatment  consists  in  the  application  of  remedies  to  the  tonsils 

'  Gaersant :  Hypertrophie  des  Amygdales,  Paris,  1864. 


I 


EXLAllGED    TONSILS.  51 

in  order  to  effect  a  diminution  of  tlieir  volume.  M'^hcn  the  enlargement 
is  slight,  and  in  a  great  measure  due  to  irregular  thickening  of  the  mvi- 
cous  membrane  covering  the  tonsils,  and  to  dilatation  of  the  lacuna',  pro- 
ducing the  honeycombed  appearance  already  described,  astringent  prepa- 
rations are  often  productive  of  decided  benefit;  but  such  agents  never 
cause  any  considerable  reduction  of  the  gland  structure.  Tlie  most  effec- 
tive astringents  in  such  cases  are  perchloride  of  iron  in  solution,  and  alum 
or  taiHiin  in  powder.  A  solution  of  perchloride  of  iron  (  3  j.  to  3  ij.  ad 
3  j.)  may  be  painted  over  the  tonsils  once  or  even  twice  daily  with  a 
brush.  Finely  powdered  alum  or  tannin  can  be  effectually  applied  by 
means  of  the  pharyngeal  spatula.  The  extremity  of  the  spatula  should 
be  slightly  moistened  in  order  that  a  coating  of  the  powder  may  adhere 
to  it,  and  the  remedy  should  then  be  well  rubbed  into  the  surface  of  the 
tonsil.  This  plan  answers  better  than  applying  the  powder  with  an  in- 
sufflator. The  application  ought  not  to  be  made  more  than  once  a  day. 
Tincture  of  iodine  painted  over  the  tonsils  has  often  been  recommended, 
but  has  little  effect  in  resolving  the  hypertrophy.  The  solid  stick  of 
lunar  caustic  has  also  been  loudly  vaunted,  but  it  seldom  materially  less- 
ens tlie  bulk,  or  improves  the  pathological  condition,  of  the  glands. 
When  the  glands  are  really  hypertrophied  the  remedy  must  be  of  a  de- 
structive character,  and  escharotics  must  be  used.  In  my  hands  the  Lon- 
don paste  (Tliroat  IIosp.  Phar.)  has  succeeded  far  beyond  any  other  reme- 
dies of  this  kind,  and  has  indeed,  in  many  instances,  precluded  the  neces- 
sity for  excision  of  diseased  tonsils.  Its  method  of  application  has  already 
been  described  (page  28).  The  application  may  be  repeated  once  or  twice 
a  week,  according  to  circumstances,  on  different  parts  of  the  surface  of 
the  tonsil.  On  each  occasion  the  result  is  a  slough,  and  a  large  amount 
of  the  diseased  mass  may  thus  be  destroyed  in  successive  layers,  until  the 
glands  have  been  reduced  to  a  normal  volume,  or  at  least  to  such  a  size 
as  to  cease  to  give  rise  to  troublesome  symptoms.  It  must  be  confessed, 
however,  that  the  treatment  is  tedious,  and  that  the  guillotine  affords  a 
quicker  metliod  of  effecting  a  complete  cure.  I  have  treated  a  few  cases 
successfully  by  parenchymatous  injections  of  dilute  acetic  acid  (Brit.  Phar.) 
with  a  curved  syringe,  but  the  treatment  is  slightly  painful.  From  ten 
to  fifteen  injections  were  used  in  each  case.  Dr.  Solis  Cohen'  has  re- 
duced the  enlarged  glands  by  electrolysis — from  ten  to  twenty  operations 
having  been  required  in  each  case. 

Const  it  tit  tonal  Treatment. — Whilst  any  of  the  measures  detailed  above 
are  being  carried  out,  internal  remedies  should  be  administered  in  order 
to  improve  the  general  health,  or  to  combat  the  morbid  diathesis  which 
may  be  present.  With  this  view  the  diet  should  be  as  nutritious  as  pos- 
sible, and  the  patient  should  be  treated  with  special  drugs  or  general 
tonics,  such  as  iodide  of  potassium,  cod-liver  oil,  and  phosphate  of  iron, 
etc.,  according  to  the  circumstances  of  the  case.  Lambron  ^  speaks  highly 
of  the  effects  of  sulphurous  waters  (Bagneres-de-Luchon).  The  patient 
<lrinks  and  bathes  in  the  waters,  has  them  applied  directly  to  the  pharynx 
and  neck  by  means  of  a  douche  used  daily  for  five  to  fifteen  minutes,  and 
employs  spray  inhalations.  Dr.  Lambron  states  that  the  general  healtli 
is  always  much  improved  by  a  course  of  these  mineral  waters,  whilst  in 
very  many  cases  the  tonsillar  hypertrophy  undergoes  resolution,  and  the 
glands  are  almost  reduced  to  their  normal  size. 


'  Diseases  of  the  Throat,  New  York,  1872,  p.  l;]3.  -  Op.  cit. 
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Operative  trcatinent  consists  in  the  removal  of  a  portion  of  the  tonsils 
by  abscission. 

Extirpation,  of  the  Tonsils. — This  operation  must  have  been  commonly- 
practised  at  a  very  early  period,  for  although  the  first  clear  mention  of  it 
is  made  by  Celsus  ' — a.d.  10 — he  speaks  of  excising  the  tonsils  with 
such  familiarity  that  it  was  evidently  considered  a  very  ordinary  and 
trifling  procedure.  He  observes: — "Tonsils  which  remain  indurated 
after  inflammation,  if  covered  by  a  thin  membrane,  should  be  loosened  by 
working  the  finger  round  them,  and  then  torn  out;  but  when  this  is  not 
practicable  they  should  be  seized  by  a  hook  and  excised  with  a  scalpel." 
.^tius" — A.D.  490 — the  next  writer  who  gives  an  account  of  the  operation, 
speaks  of  it  in  much  more  cautious  terms.  "  The  portion,"  he  remarks, 
"  which  projects — i.  e.,  about  one-half  of  the  enlarged  gland — may  be  re- 
moved. Those  who  extirpate  the  entire  tonsil  remove  at  the  same  time 
structures  which  are  perfectly  healthy,  and  in  this  way  give  rise  to  serious 
hemorrhage."  Paulus  ^gineta^ — a.d.  750 — instructs  us  as  to  excision 
of  the  tonsils  very  precisely.  He  does  not  approve  of  operating  on  them 
when  inflamed,  and  describes  them  as  being  most  fit  for  removal  when 
they  are  "  white,  contracted,  and  have  a  narrow  base."  The  head  of  the 
patient  is  held,  and  his  tongue  pressed  down  with  a  spatula  by  assistants, 
and,  the  tonsil  being  seized  and  drawn  outward  by  a  tenaculum,  is  "  cut 
out  by  the  root."  Albucasis* — a.d,  1120 — evidently  takes  Paul  of  yEgina 
for  his  preceptor,  and  gives  almost  the  same  directions  for  performing  the 
operation.  He  is,  however,  more  cautious  in  his  advice,  dreads  hemor- 
rhage, and  fears  to  excise  the  tonsils  unless  when  they  are  "  round,  whitish, 
and  have  a  narrow  base."  Subsequently  to  this  period  the  operation  ap- 
pears to  have  fallen  into  disuse,  and  having  become  almost  obsolete  and 
traditionary,  succeeding  writers  either  omit  all  mention  of  it,  or  approach 
the  subject  with  such  timidity  as  to  show  that  they  had  had  no  personal  ex- 
perience. Thus  even  the  zealous  and  indefatigable  Ambroise  Pare  ^ — 1509 
— counsels  tracheotomy  when  serious  enlargement  of  the  tonsils  exists, 
and  gives  a  hint  also  as  to  ligaturing  the  hypertrophied  glands,  but 
makes  no  remark  as  to  their  excision.  Fabricius,  of  Acquapendente  ° — 
1540 — makes  some  comments  on  the  instructions  of  Celsus  and  Paul  of 
.^gina,  and  comes  to  the  following  puerile  conclusion: — "Whence  we 
can  perceive  that  this  surgical  procedure  is  neither  easy  nor  altogether 
safe.  Wishing  that  all  violence  should  be  avoided  in  this  operation,  we 
should,  therefore,  advise  a  trial  to  be  first  made  to  loosen  the  tonsil  from 
the  surrounding  structures  with  a  vectis,  and  then,  having  laid  hold  of  it 
with  a  very  slender  vulsellum,  to  pull  it  outward  in  order  that  the  gland 
may  come  away  almost  of  its  own  accord."  Guillemeau,'  the  pupil  of 
Ambroise  Pare,  advocates  a  bolder  surgical  treatment  of  the  tonsils  than 
did  his  master,  and  does  not  resort  to  tracheotomy  unless  the  patient's 
mouth  cannot  be  opened.  According  to  circumstances,  he  ligatured  or 
cut  away  the  diseased  masses,  and  he  is  opposed  to  the  removal  of  the 
entire    tonsil.     In    1637  Severini,*  during   an    epidemic    at    Naples,    the 

'  De  Medicina,  cap.  vii.  sect.  12. 

^  B«/3Aia  'larpiKo.  'EKKaiSeKa.  Venice,  1534,  cap.  ii.  sect.  36. 

^  New  Sydenham  Society's  Translations,  vol.  ii.  p.  297. 

■*  Al-Tasriff .  Oxford,  1778,  cap.  ii.  sect.  :^6. 

^  (Euvres  Completes,  Edit.  Malgaigne,  Paris.  1840,  t.  i.  p.  383. 

^  Opera  Chirurgica,  Lugduni  Batavorum,  1723,  col.  461-2. 

'  Les  (Euvres  de  Chirurgie  de  Jacques  Guillemeau.  Paris,  1612,  p.  688. 

*  Saint-Germain  :  Diet,  de  Med.  et  de  Chirurg.  Prat.,  Paris,  1865,  voL  ii.  p.  156. 
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principal  symptom  of  \vliicli  consisted  in  great  swelling  of  the  tonsils,  re- 
moved large  portions  of  the  glands,  when  sessile,  by  caustics,  and,  whea 
pediculated,  by  means  of  a  hook  and  a  kind  of  a  semicircular  knife. 
Nevertheless,  for  a  whole  century  afterward,  excision  of  the  tonsils  was 
almost  entirely  discountenanced,  although  some  few  surgeons  occasionally 
had  recourse  to  the  ligature.  Dionis  ' — 1G72 — opposes  altogether  the 
removal  of  the  tonsils,  whether  by  excision,  evulsion,  or  ligature,  and 
states  that  the  glands  have  a  physiological  importance  which  completely 
precludes  the  advisability  of  wholly  or  partially  taking  them  away. 
Juncker' — 1G80;  Heister  ' — 1083;  and  Sharp* — IGSS — a  pupil  of  Ches- 
elden — all  fear  to  excise  the  tonsils,  and  condemn  the  operation,  content- 
ing themselves  with  feeble  attempts  to  remove  portions  of  the  glands  by 
ligature  or  cautery.  The  opinion  of  Heister  is  worth  quoting,  as  his  sur- 
gical treatise  was,  perhaps,  the  most  popular  text-book  during  the  first 
half  of  the  last  century.  "This  operation,"  he  observes,  "  is  not  only 
too  severe  and  cruel,  but  also  too  difficult  in  the  performance,  to  come  into 
the  practice  of  the  moderns,  because  of  the  obscure  situation  of  the  tonsils. 
After  174:0,  however,  the  operation  by  means  of  the  tenaculum  and  bis- 
toury was  again  much  practised,  and  the  credit  of  the  revival  is  princi- 
pally due  to  Meseati '  and  Wiseman."  The  practice  of  the  latter  surgeon 
was  first  to  ligature  the  tonsil,  and  then  to  cut  off  the  projecting  portion. 
In  1757  Caque '  connnenced  to  excise  the  tonsils  at  the  Hotel-Dieu  of 
Rheims,  and  proved  indisputably  that  the  great  dread  which  existed  of 
hemorriiage  was  quite  chimerical,  and  that  the  resulting  wound  readily 
healed  in  a  short  time.  From  this  date  excision  of  the  tonsils  became 
one  of  the  recognized  operations  of  surgery,  and  practitioners  began  to 
improve  the  instruments,  and  invent  new  methods  for  performing  it.  It 
is  unnecessary  to  describe  here  all  the  various  hooks,  forceps,  bistouries, 
€tc.,  which  were  devised  during  the  last  century  for  the  excision  of  the 
tonsils,  as  almost  every  eminent  surgeon  made  some  modification  of  the 
instruments  used  for  the  purpose  by  his  predecessors  or  contemporaries. 
The  method  most  generally  in  favor  was,  perhaps,  that  of  Louis,*  who  em- 
ployed a  blunt-pointed  bistoury  or  pair  of  scissors,  the  blade  or  blades 
being  sometimes  preferred  curved  and  sometimes  straight.  The  patient 
was  placed  with  his  face  toward  the  light,  and  directed  to  open  his  mouth 
•widely;  an  assistant  then  pressed  down  the  tongue  with  his  finger,  or 
with  a  spatula,  whilst  the  surgeon  seized  the  tonsil  with  a  vulscllum,  and, 
drawing  it  as  much  as  possible  toward  the  median  line,  cut  off  the  super- 
fluous portion  on  a  level  with  the  pillars  of  the  fauces.  After  a  time  the 
scissors  gave  way  to  the  bistoury,  and  many  surgeons  still  operate  with 
the  knife  and  forceps. 

A  description  of  the  tonsillotome  or  guillotine,  and  the  mode  of  using 
it,  will  be  found  under  "  Pharyngeal  Instruments"  (p.  9). 

As  regards  the  respective  merits  of  operation  by  the  tonsillotome,  or 
by  the  bistoury  and   forceps,  it   is  obvious  that  the  former  instrument 

'  Cours  d'Opirations  de  Chirnrgie,  Paris,  1714,  p.  532. 

■  Conspectus  Chiruryiic  tarn  Medicaj  quara  Instrumentalis,  Halaj,  1721,  p.  GUI. 
^  A  General  System  of  Surgery,  Loudon,  17G8,  vol.  ii.  p.  44. 
■•  Surgical  Operations.  London,  1701,  p.  189,  8th  edition. 
■■■Mom.  de  I'Acad.  de  Chir. ,  t.  v.  Sur  la  rescission  des  amygdales  tumofiees. 
*  Eight  Chirurgical  Treatises,  London,  1734,  vol.  ii.  p.  30,  0th  edition. 
'  Aniygdalotomic,  1737. 

''Muni,  de  I'Acad.  Roy.  de  Chir.,  1774,  t.  viii.  p.  423  :  Sur  la  rescission  des  Amyg- 
dales. 
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ought  to  be  used  in  all  but  exceptional  cases.  When  the  tonsils  are 
only  slightly  and  irregularly  enlarged,  or  have  calculi  impacted  in  their 
substance,  the  bistoury  and  forceps  may  perhaps  be  more  manageable; 
but  in  all  ordinary  cases  the  tonsillotome  must  be  considered  to  be  the 
instrument  which  modern  surgical  invention  has  succeeded  in  perfecting 
for  its  purpose. 

In  adults  the  tonsils  occasionally  attain  such  a  magnitude  that  they 
cannot  be  encircled  by  the  ring  of  the  largest  tonsillotome.  This  ex- 
treme hypertrophy  generally  takes  place  on  one  side  only,  and  in  such 
cases  tlie  wire  ecraseur  should  be  employed.  This  operation,  of  course, 
occupies  more  time  than  when  the  tonsillotome  is  used,  but  is  attended 
with  little  pain,  and  does  not  cause  any  hemorrhage. 

Some  practitioners  are  in  the  habit  of  giving  large  doses  of  bromide 
of  potassium  for  several  days  before  excising  the  tonsils.  I  have  made 
an  extensive  trial  of  this  drug,  but  cannot  state,  from  my  own  experience, 
that  I  ever  saw  it  produce  any  marked  anresthesia  of  the  fauces.  In  ner- 
vous patients,  however,  especially  children,  the  general  action  of  the 
remedy,  as  a  nervine  sedative,  may,  perhaps,  lessen  the  mental  apprehen- 
sion and  nervous  shock  consequent  on  a  surgical  operation.  With  re- 
spect to  the  use  of  ana-sthetics,  such  as  chloroform,  ether,  nitrous  oxide 
gas,  etc.,  I  think  that  they  are  wholly  uncalled  for.  The  actual  operation 
seldom  occupies  more  than  ten  or  fifteen  seconds,  and  in  the  rare  event 
of  there  being  any  considerable  hemorrhage  it  is  well  that  the  surgeon 
should  have  the  active  co-operation  of  the  patient,  in  order  to  prevent  the 
blood  descending  into  the  air-passages. 

As  regards  hemorrhage  following  excision  of  the  tonsils  I  have  only 
once  met  with  a  case  in  which  the  bleeding  appeared  actually  to  endanger 
life — and  this  was  before  I  had  discovered  the  means  of  arresting  tonsil- 
lar hemorrhage,  which  will  be  presently  described.  The  experience  of 
nearly  all  writers  points  to  the  rarity  of  any  serious  hemorrhage,  but 
Velpeau'  has  reported  four  cases  in  which  the  internal  carotid  artery  was 
laid  open  whilst  a  portion  of  the  tonsil  was  being  cut  away  with  a  bis- 
toury, and  a  few  years  ago  Mr.  McCarthy  successfully  tied  the  common 
carotid  artery  at  the  London  Hospital  in  the  case  of  a  patient  suffering 
from  continuous  hemorrhage  after  excision  of  a  tonsil.  In  the  great 
majority  of  cases  the  bleeding  soon  ceases  spontaneously,  and  it  is  only 
necessary  to  make  the  patient  gargle  and  wash  the  throat  with  cold  water 
for  a  few  minutes.  Occasionally  a  persistent  oozing  of  blood  follows  the 
operation,  but  under  these  circumstances  the  tanno-gallic  acid  gargle  of 
the  Throat  Hospital  Pharmacopoeia  will  at  once  arrest  the  hemorrhage. 
Half  a  teaspoonful  of  the  remedy  should  be  slowly  sipped  at  short  inter- 
vals. During  the  act  of  deglutition  the  styptic  fluid  is  worked  into  the 
cut  surface  of  the  tonsil,  and  the  hemorrhage  is  effectually  restrained  in 
all  cases.  In  the  worst  instances  the  bleeding  may  recur  again  and 
again  for  a  day  or  two,  but  it  can  at  once  be  checked  on  each  occasion  by 
a  prompt  use  of  the  tanno-gallic  fluid.  In  most  cases  sucking  ice  ^  gen- 
erally stops  the  hemorrhage.  In  extreme  cases,  wlien  the  internal  carotid 
has  been  laid  open,  the  common  carotid  must  be  ligatured. 

With  respect  to  the  method  proposed  by  Celsus,  already  referred  to,  of 
tearing  out  enlarged  tonsils  by  the  finger,  it  is  worthy  of  notice  that  this 
method  has  been  revived  and  practised  with  success  by  an  Italian  surgeon 

'  Chassaijifiiac,  op.  cit.  p.  109. 

-  Med.  Times  and  Gazette,  18G0,  p.  631 
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named  Borclli.'  He  describes  the  proceedini^  us  easy  of  execution,  and 
devoid  of  risk  from  lieinorrhafj^e.  "The  index  iini^er,"  he  remarks,  "is 
placetl  behind  the  summit  of  the  ghmd,  and  by  \vorkiti<^  from  above  down- 
ward with  the  nail,  and  making  traction,  the  tonsil  is  detached  from  its 
bed.  Tlie  organ  can  in  this  way  be  removed  entire  with  much  more  ease 
than  witli  the  ordinary  amygdalotome.  A  small  piece,  which  does  not 
afford  a  sufficient  purchase  to  the  finger  in  order  to  be  torn  away,  is  gen- 
erally left  at  the  inferior  part.  It  only  requires,  however,  to  be  seized 
witli  a  forceps,  when  it  can  be  separated  by  a  slight  movement  of  torsion." 
Fiiuilly,  as  regards  the  after-treatment  of  the  operation,  it  may  be 
stated  that  the  wound  usually  heals  spontaneously  in  a  week  or  ten  days. 
It  is,  therefore,  only  necessary  to  confine  the  patient  to  the  house  for  the 
first  few  days,  and  to  direct  him  to  avoid  all  hot,  hard,  and  irritating  arti- 
cles of  food.  Marsh-mallow  lozenges  (Throat  Hosp.  Pliar.)  often  give 
great  relief  by  forming  a  coating  over  the  wounded  surface,  and  thus 
protecting  it  to  some  extent  from  the  action  of  the  ingesta.  Occasionally 
the  wound  assumes  an  unhealthy  aspect,  and  becomes  covered  with  an 
ashy,  aphthous  exudation — sometimes  almost  membranous.  This  condi- 
tion is  most  frequently  seen  when  the  hemorrhage  has  been  more  copious 
and  persistent  than  usual.  Under  these  circumstances  if  the  solid  nitrate 
of  silver  be  lightly  applied  daily  for  two  or  three  days,  the  cut  surface 
will  rapidly  become  a  healthy  ulcer.  In  other  cases,  when  there  is  marked 
constitutional  dyscrasia,  the  wound  may  be  slow  in  healing,  and  give  rise 
to  great  pain  in  swallowing.  The  discomfort  can,  however,  always  be 
relieved  in  a  few  days  by  the  application  of  mineral  astringents,  such  as 
the  pigmenta  of  chloride  of  zinc  or  perchloride  of  iron  (Throat  Hosp. 
Pilar.).  In  conclusion,  the  only  other  evil  consequence  of  the  operation 
that  can  be  feared  is  traumatic  inflammation  of  the  pharynx.  L  have 
never  met  with  a  case  of  this  kind,  but  an  instance  is  mentioned  by  Lie- 
geois  *  which  resulted  in  oedema  of  the  glottis  and  death.  In  the  rare 
event  of  acute  inflammation  supervening,  the  practitioner  should  be 
guided  by  the  rules  which  govern  the  treatment  of  traumatic  pharyngitis. 
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(Syxonyms:   Concretions.     Cal(;ui,i.) 

Latin  Eq. — Corpora  adventitia  in  tonsillis. 
French  Eq. — Corps  etiangers  dans  les  amygdales. 
German  Eq. — Fremdkorper  in  den  Tonsillen. 
Italian  Eq. — Corpi  stranieri  nelle  tonsille. 

Definition. — Concretions  and  calculi  imbedded  in  the  substance  of  the 
tonsils — the  result  of  a  perverted  coiuiition  of  the  natural  secretions  and 
of  closure  of  the  outlets  of  the  lacunte  of  the  glands. 


'  Gazzetta  Med.  Ital.  Prov.  Sard.,  December  30,  1861. 

■  Diet,  des  Sciences  Medicales,  Paris,  ISiJI!,  vol.  iv.  p.  .^1. 

^  Foreign  substances,  which  are  arrested  and  detaiiu  d  by  the  tonsils,  during  their 
passage  through  the  pharynx,  are  considered  in  the  article  on  Foreign  Bodies  in  the 
Pharynx. 
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Ktiology. — Wl)en  the  tonsils  are  in  a  state  of  chronic  inflammation, 
the  secretions  of  the  follicles  are  frequently  altered  in  character  and  aug- 
mented in  amount.  As  a  consequence,  the  lacun;e  may  become  blocked 
up  by  the  secretion,  which  sometimes  becomes  so  inspissated  as  to  attain 
the  hardness  of  a  calculus.'  In  some  instances  calculi  have  been  met 
with  as  large  as  a  cherry,  or  even  larger.'  The  presence  of  calculi  in  the 
tonsils  has  been  thought  by  some  practitioners  to  proceed  from  a  gouty 
affection  of  the  throat,  but  this  supposition  is  entirely  disproved  by  the 
analysis  of  tonsillar  calculi,  which,  instead  of  being  composed  of  urates, 
consist  principally  of  phosphate  and  carbonate  of  lime.' 

Symptoms. — The  symptoms  of  this  disease  are  not,  as  a  rule,  very 
prominent.  A  slight  pricking  sensation  in  the  throat  is  generally  com- 
plained of,  and  when  the  concretions  are  large  and  numerous,  there  may 
be  dysphagia.  Occasionally  small  calculi  are  discharged  spontaneously 
from  the  tonsil,  causing  slight  soreness  and  bleeding.  In  most  cases  the 
concretions  predispose  to  attacks  of  quinsy,  whilst  they  not  unfrequently 
cause  ulceration  of  the  walls  of  the  cavity  in  which  they  are  contained, 
and  sometimes  lead  to  the  formation  of  abscesses  in  the  substance  of  the 
tonsil.  In  three  instances  I  have  seen  prolonged  suppuration  determined 
bv  the  presence  of  a  calculus,  and  the  purulent  discharge  only  ceased  on 
the  extraction  of  the  offending  substance. 

Patholoyy. — Several  writers  have  made  an  analysis  of  tonsillar  accre- 
tions, with  a  tolerably  uniform  result  as  to  the  composition  of  these  mor- 
bid formations.  They  vary  slightly  as  to  the  proportions  of  their  chem- 
ical elements  according  to  the  amount  of  hardness  to  which  they  attain. 
Thus  they  contain  phosphate  and  carbonate  of  lime,  a  little  iron,  soda, 
and  potassa,  and  when  soft  a  considerable  amount  of  water  and  mucus.* 
When  the  lacuna?  are  filled  by  a  gray,  semi-fluid,  or  mortar-like  matter, 
microscopic  examination  reveals  the  presence  of  epithelium,  cholesterine, 
pus-corpuscles,  bacteria,  mould-fungi,  and  molecular  masses  or  globules 
of  chalk.' 

Diagnosis — The  presence  of  concretions  or  calculi  in  the  tonsils  can 
only  be  recognized  with  certainty  when  portions  of  the  foreign  substan- 
ces are  either  discharged  spontaneously,  or  can  be  seen  projecting  from 
the  lacunjK  of  the  glands,  or  can  be  felt  with  the  finger  or  pharyngeal 
sound. 

Treatment. — The  only  satisfactory  procedure  consists  in  the  removal 
with  forceps  of  the  concretions  or  calculi  ;  or,  should  there  be  any  con- 
siderable hypertrophy  of  the  tonsils,  the  diseased  glands  must  also  be  ex- 
tirpated. In  such  cases  the  bistoury  is  sometimes  preferable  to  the  ton- 
sillotome,  as  the  blade  of  the  latter  instrument  cannot  always  sweep 
round,  or  cut  through  the  substance  of,  a  large  calculus. 


Parasites  in  the  Tonsils. 

As  an  appendix  to  this  article  it  may  be  mentioned  that  some  scat- 
tered instances  are  on  record  in  which  certain  parasites,  such  as  hydatids 

'  Louis  :  Mem.  de  I'Acad.  de  Chir.,  t.  v.  p.  463  et  seq. 
'  Wagner  :   Ziemssen's  CyclopjEdia,  vol.  vi.  p.  970. 
3  Desnos  :  Diet,  de  Med.  et  de  Chir.  Prat.,  vol.  ii.  p.  117,  Paris,  1865. 
^  Tangier  :  Anal,  d'un  Calcul  Tonsillaire,  Journ.  de  Chimie  Mod.,  1826.     Also  AVur- 
zer :  Buchner's  Rep.  f.  d.  Pharm.,  xxiii.  2  H. 

5  Wagner  :  Ziemssen's  Cyclopajdia,  vol.  vi.  p.  970. 
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and  trichocephali,  have  been  met  with  in  the  tonsils.  Dupuytren  '  relates 
the  case  of  a  young  woman  aged  twenty-one,  who  for  eleven  months  had 
suffered  from  attacks  of  inflammation  of  the  tonsils.  The  left  gland  was 
considerably  swollen,  and  the  surgeon  having  diagnosed  an  abscess, 
plunged  a  bistoury  into  the  tumor.  As  a  result,  nearly  two  ounces  of 
watery  lluid  gushed  out,  and  ultimately  a  large  hydatid  cyst,  the  size  of 
a  fowl's  ogg,  was  extracted.  At  the  time  the  patient  was  affected  with 
an  abdominal  tumor,  and  as  she  died  soon  after  from  an  attack  of  erysij)- 
elas,  an  autopsy  was  made.  An  ovoid  cyst  was  discovered,  similar  to 
that  contained  in  the  tonsil,  but  as  large  as  a  child's  head,  attached  to  the 
left  kidney.  An  almost  similar  case,  except  that  the  patient  was  a  man, 
is  reported  by  Davaine,*  and  the  same  observer  relates  an  instance  in 
which  a  trichocephalus  was  found  lodged  in  the  left  tonsil.  The  parasite 
had  probably  attained  this  situation  through  being  expelled  from  the 
stomach  during  the  act  of  vomiting. 


DILATATION  OF  THE  PHARYNX. 

(Stnoxyms:  Pharyngocele.     Pharyngeal  Pouch.) 

Latin  Eq. — Dilatatio  pharyngis. 
French  Eq. — Dilatation  du  pharynx. 
German  Eq. — Erweiterung  des  Schlundkopfs. 
Italian  Eq. — Dilatazione  della  faringe. 

Definition. — Enlargement  of  the  cavity  of  the  pharynx,  either  in  its 
entire  circumference,  or  at  a  particular  part,  so  that  a  pouch  or  diverticu- 
lum is  formed. 

Etiology. — From  the  nature  of  its  surrounding  and  supporting  struc- 
tures, the  pharynx  rarely  undergoes  any  considerable  concentric  dilata- 
tion, except  at  its  lower  part,  or  when  the  morbid  condition  also  affects 
the  (Xisophagus.^  Occasionally,  in  cases  of  cicatricial  contraction  or  of 
stricture  of  the  gullet,  the  oesophagus  undergoes  considerable  dilatation, 
and  the  lower  part  of  the  pharyn.x  may  participate  in  this  expansion. 
Dilatation  of  the  pharynx,  however,  is  more  frequently  confined  to  a  lim- 
ited portion  of  its  circumference,  and  the  stretched  membrane,  by  pro- 
jecting in  one  or  other  direction,  constitutes  a  pouch  or  diverticulum. 
Such  a  protrusion  really  deserves  the  name  of  a  Jiernia,  as  it  consists  of 
the  mucous  and  sub-mucous  coats  only,  which  pass  out  between  the  fibres 
of  the  muscular  tunic  of  the  pharynx.  Diverticula  of  this  nature  gener- 
ally extend  backward  and  downward,  and  make  their  way  between  the 
oesophagus  and  vertebral  column,  whilst  occasionally  they  project  later- 
ally and  form  a  tumor  at  the  side  of  the  neck.  Kokitansky'  conceives 
that  diverticula  sometimes  result  from  small  foreign  bodies,  such  as  cherry 
stones,  having  become  lodged  at  some  part  of  the  pharynx.     The  etiology 

'  LeQons  Orales,  t.  ii.  p.  179. 

*  Traite  des  Entozoaires,  etc.,  Paris,  18G0. 

^  See  a  case  figure*!  in  the  article  on  Dilatation  of  the  Qisophagus. 

^Pathological  Anatomy  (Syd.  Soc.  Trans.),  vol.  IL  p.  12. 
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of  their  formation  is  not  clear,  but  it  seems  most  probable  that  they 
arise  from  a  weakness  at  some  part  of  the  pharyng'eal  walls,  which  causes 
the  membrane  to  yield  when  any  unusual  strain  is  applied.  I  have  met 
witii  three  cases  in  persons  who  had  resided  for  many  years  in  tropical 
climates,  and  in  whom  there  were  other  symptoms  of  relaxation.  A 
habit  of  "  bolting"  food  is  likely  to  disturb  and  vitiate  the  functions  of 
the  involuntary  muscles  of  the  pharynx  and  oesophagus,  by  thrusting 
more  substance  into  the  channel  than  can  be  carried  down  without  stop- 
page; and  I  have  ascertained  that  there  was  carelessness  and  hurry  in 
eating  in  several  of  the  cases  of  pharyngeal  dilatation  that  have  come 
under  my  notice.  Finally,  diverticula  of  the  pharynx  have  occasionally 
been  met  with  as  congenital  malformations,  and  in  such  cases  it  is  possible 
that  they  may  be  relics  of  the  branchial  clefts.' 

Sym])torns. — The  prominent  symptom  Of  a  pharyngeal  diverticulum  is 
dysphagia,  i.  e.,  difficulty,  unaccompanied  with  pain,  in  swallowing.  Por- 
tions of  food  become  arrested  from  time  to  time  in  the  pouch,  which  thus 
forms  a  temporary  solid  tumor  in  the  neck.  In  this  way,  when  the  di- 
verticulum is  situated  between  the  vertebrt^  and  the  gullet,  the  obstruc- 
tion may  be  so  great  as  to  close  the  passage.  In  many  cases  the  pheno- 
mena simulate  those  of  stricture  of  the  oesophagus.  The  diverticulum, 
however,  becomes  emptied  after  awhile,  and  the  occurrence  is  followed  by 
a  great  temporary  relief  to  the  patient.  Thus  the  symptoms  vary  con- 
siderably at  different  periods.  The  mechanism  by  which  the  contents  of 
the  pouch  are  voided  is  not  well  understood.  The  accumulation  of  food 
is  ejected  so  that  the  patient  thinks  he  is  vomiting,  but  the  process  is  un- 
accompanied by  retching  or  nausea.  In  some  cases  the  receptacle  dis- 
charges its  contents  so  gradually  that  a  kind  of  rumination  seems  to  be 
established.  In  other  instances  fragments  of  food  find  their  way  into  the 
larynx  whilst  passing  from  the  diverticulum,  and  give  rise  to  severe  at- 
tacks of  spasm  or  to  fits  of  coughing.'^  Such  foreign  matter  may  even 
find  its  way  into  the  lower  parts  of  the  air-passages,  and  give  rise  to 
bronchitis  or  pneumonia.  Sometimes  it  happens  that  the  diverticulum 
becomes  inflamed,  and  a  cure  results  from  adhesion  of  the  opposite  walls 
of  the  sac.  Such  inflammation  may,  however,  lead  to  sloughing  and  ex- 
travasation of  food  into  the  postpharyngeal  connective  tissue.  Cases  of 
pharyngeal  pouch  may  continue  for  years  without  causing  any  dangerous 
symptoms.  I  have  seen  several  examples  where  the  disease  had  been 
going  on  for  twenty  or  thirty  years,  and  was  lately  consulted  by  a  patient 
in  whom  the  symptoms  had  existed  for  fifty-one  years.  In  none  of  these 
cases  was  the  nutrition  seriously  affected.  In  most  of  them  the  patients 
had  lived  for  a  considerable  period  on  liquid  food,  and  the  oldest  of  my 
patients  had  supported  himself  on  spoon-diet  for  twenty-seven  years. 

Putholorjy. — The  opportunity  for  a  post-mortem  examination  rarely 
arises,  but  in  a  case  reported  by  Rokitansky,'  where  the  symptoms  had 
existed  forty-six  years,  the  mucous  membrane  of  the  back  of  the  mouth 
was  thickened,  whilst  that  of  the  upper  part  of  the  larynx  was  oedematous. 
On  a  level  with  the  inferior  constrictor  of  the  pharynx  the  mucous  mem- 
brane was  prolonged  through  the  fibres  of  the  muscle  into  a  diverticulum 


'  See  a  case  by  Mayr  in  the  Jahrbuch  z.  Kinderheilkunde,  iv.  3,  p.  209,  1861. 

-  See  a  preparation  in  the  St.  George's  Hosp.  Museum,  Series  ix.  No.  14.  The 
patient,  aet.  63,  died  from  pneumonia.  He  had  previously  suffered  from  repeated 
attacks  of  inflammation  of  the  larynx. 

-  Archives  Generales  de  Med.,  1840,  t.  ix.  p.  329. 
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about  two  inches  in  leiig'th.  This  pouch  was  enveloped  with  the  cellular 
tunic  of  the  oesophag-us  in  such  a  way  that  the  pharvnc'eal  canal  opened 
directly  into  this  cavity  instead  of  into  tlie  g-ullet.  On  tryins^to  pass  the 
finger  or  a  sound  into  the  cesophagus  it  was  impossible  to  avoid  diverging 
into  the  diverticulum.  The  walls  of  the  pouch  contained  a  few  bands  of 
pale,  muscular  fibres,  whilst  near  its  aperture  the  CEsophagus  was  greatly 
narrowed,  and  the  remaining  extent  of  this  canal  was  atrophied. 

Diagnosis. — An  uniform  dilatation  of  the  pharynx  can  readily  be  as- 
certained by  digital  and  laryngoscopic  examination.  A  ])haryngocele 
may  generally  be  diagnosed  from  the  history  of  the  case.  The  difKculty 
of  swallowing,  the  sensation  of  a  foreign  body  in  the  throat — augmented 
after  meals,  the  presence  of  a  soft  tumor  on  the  outside  of  the  neck, 
which  can  be  dissipated  by  pressure,  and  the  frequent  ejection  of  small 
portions  of  undigested  food,  are  all  phenomena  almost  pathognomonic  of 
the  condition.  By  the  use  of  a  sound  the  form,  size,  and  direction  of  the 
diverticulum  can  usually  be  determined. 

Pro(jnosis. — Enough  has  already  been  said  to  show  that  this  affection 
is  more  frequently  productive  of  inconvenience  than  of  any  immediate 
danger,  although  in  some  cases  life  is  no  doubt  shortened  by  the  condi- 
tion. The  chances  of  cure  are  extremely  small,  and  little  result  can  be 
expected  from  remedial  measures,  except  when  the  pouch  is  at  the  side  of 
the  pharynx. 

Treatment. — ^^'here  there  is  slight  general  dilatation,  independent  of 
stricture  of  the  oesophagus,  increase  in  the  contractile  power  of  the  con- 
strictors may  occasionally  be  obtained  by  the  frequent  application  of  fara- 
dism  and  galvanism.  In  the  case  of  a  diverticulum  such  treatment  is  un- 
availing, but  if  the  pouch  be  situated  laterally,  so  that  pressure  can  be 
brought  to  bear  on  it  from  the  outside  of  the  neck,  the  patient  is  enabled 
to  empty  it  himself,'  and  thus  avoid  any  serious  symptoms.  In  such  cases 
swallowing  may  be  greatly  facilitated  by  pressure  with  the  finger  on  the 
neck  opposite  the  diverticulum  whilst  eating.  Under  these  circumstances 
the  morbid  condition  may  be  present  for  an  almost  unlimited  period  with- 
out causing  any  ill  effects  beyond  an  inconvenience  during  meals.  In 
several  instances  I  have  been  able  to  give  great  relief  to  patients  by  di- 
recting them  to  wear  a  stiff  stock  with  a  pad  over  the  seat  of  the  diverti- 
culum. When,  however,  there  is  danger  from  repeated  suffocative  at- 
tacks, or  from  inanition,  it  will  be  necessary  to  try  and  avert  the  peril. 
Should  the  aperture  of  the  pouch  be  small,  and  be  visible  either  by  the 
unaided  eye  or  by  the  laryngoscope,  an  attempt  may  be  made  to  produce 
cicatricial  contraction  of  the  opening  by  the  local  application  of  galvanic 
cautery.  If  these  measures  fail,  an  operation  similar  to  oesophagotomy 
might  be  undertaken,  and  the  pouch  excised.  This  having  been  done,  the 
edffes  of  the  mucous  membrane  would  have  to  be  carefully  brought 
together  and  secured  by  stitches.  After  such  a  precedure,  in  order  to 
avoid  traction  on  the  wound,  it  would  be  necessary  to  feed  the  patient 
through  a  tube  until  union  had  taken  place. 


'  See  No.  188G  in  the  Royal  College  of  Surgeons'  Museum,  removed  from  the  body 
of  a  man  a3t.  90. 
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CANCER   OF  THE   PHARYNX.' 

Lathi  Eq. — Carcinoma  pharyngis, 
French  Kq. — Cancer  du  pharynx. 
Qer}nan  Eq. — Krebs  des  Schlundes. 
Italian  Eq. — Cancro  della  faringe. 

Definition. — Primary  malignant  disease  of  the  pharynx,  generally 
causing  death  b}'  starvation,  but  sometimes  by  hemorrhage. 

Etiology. — Primary  malignant  disease  of  the  pharynx  may  originate 
in  the  walls  of  that  cavity,  or  in  the  tonsils.  It  is  rare  in  the  pharyngo- 
oral  space,  but  very  common  in  the  lower  portion  of  the  canal,  where  it 
generally  first  attacks  the  posterior  wall,  and,  jjassing  round  the  sides, 
subsequently  invades  the  larynx.  The  latter  cases  are  not  usually  classi- 
fied as  pharyngeal  affections,  but  are  included  in  cancer  of  the  CBsopha- 
gus;  and  the  remarks  commonly  made  as  to  the  rarity  of  pharyngeal  can- 
cer are  based  on  the  observation  of  the  disease  by  unaided  vision.  The 
same  obscurity  which  surrounds  the  etiology  of  cancer  in  other  parts  holds 
good  as  regards  the  pharynx,  and  heredity  is  the  only  known  influence 
about  which  there  is  no  uncertainty. 

Out  of  8,289  deaths  from  cancer  recorded  in  the  Paris  registers  3  were 
ascribed  to  cancer  of  the  tonsils  and  4  to  cancer  of  the  pharynx  ; "  but 
these  statistics  could  only  have  had  reference  to  cancer  in  the  pharyngo- 
oral  cavity. 

Symptoms. — When  the  disease  is  in  the  pharyngo-oral  space  the  tumor 
can  always  be  seen,  and  can  also  be  felt  with  the  finger.  The  voice  be- 
comes thick,  articulation  indistinct,  and  the  expectoration  fetid.  The  af- 
fection causes  constant  pain,  which  is  greatly  increased  on  attempted  de- 
glutition. The  pain  becomes  greater  when  ulceration  commences,  and 
often  darts  into  the  ear.  As  the  disease  advances  the  respiration  becomes 
obstructed,  and  great  inconvenience  is  often  experienced  from  the  poste- 
rior nares  being  blocked  up.  When  the  cancer  is  situated  in  the  pharyn- 
go-laryngeal  cavity,  the  symptoms,  course,  and  termination  of  the  affec- 
tion are  almost  identical  with  the  phenomena  attendant  on  malignant 
disease  of  the  oesophagus,  and  the  disease  generally  runs  a  slower  course 
than  when  it  occurs  in  the  pharyngo-oral  space.  In  the  lower  situation 
there  is  dysphagia,  but  often  no  odynphagia.  As  a  consequence,  the 
patient  takes  more  food,  and  lives  longer,  and  more  time  is  allowed  for 
the  development  of  the  characteristic  cancerous  cachexia.  The  constant 
expectoration  of  a  frothy  mucus  is  a  characteristic  symptom.  The  disease 
sometimes  leads  to  perforation  of  a  vessel,  from  which  fatal  hemorrhage 
may  ensue. 

Patholvyy. — When  the  disease  is  situated  in  t\\e  pharyngo-oral  ca-v- 
ity,  it  is  usually  of  the  scirrhua  variety,  presenting,  as  Delpech  '   remarks, 

'  In  this  article,  the  disease  is  considered  in  so  far  as  it  relates  to  the  pharyngo- 
oral  and  pharyngo-laryngeal  cavities.  Cancer  of  the  pharyngo-nasal  cavity  will  be 
considered  in  connection  with  diseases  of  the  nose. 

'  Walshe  :  The  Nature  and  Treatment  of  Cancer,  1846,  pp.  265,  267. 

3  Diet,  des  So.  Med.,  Paris,  1812,  vol.  iii.  p.  611. 
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a  considerable  resemblance  to  malic^nant  disease  of  the  rectum.  Physi- 
cally the  first  sig^n  of  scirrhus  of  the  upper  part  of  the  pharynx  is  a  hard, 
imperfectly  circumscribed  mass,  occupying  a  variable  extent  of  the  sub- 
mucous tissue  of  the  tube,  and  invested  by  the  mucous  membrane,  which 
in  the  early  stages  retains  to  all  appearance  its  normal  character.  At 
this  period  a  hard  elevation  can  usually  be  felt,  whilst  pressure  does  not, 
as  a  rule,  occasion  any  pdin.  As  the  malady  progresses  the  induration 
gradually  extends  over  the  greater  part  of  the  pharynx,  and  may  involve 
the  veil  of  the  palate  and  the  orifices  of  the  posterior  nares.  Ulceration 
next  commences,  and  extends  over  the  whole  of  the  affected  part,  pre- 
senting a  reddish  or  greenish  white  surface  covered  with  fetid  exudations, 
and,  later,  numerous  fungous  elevations  arise  from  the  surface  of  the  ul- 
cer. Tumefaction  of  the  cervical  glands  about  the  angle  of  the  jaw  gene- 
rally takes  place  at  an  early  period.  I  have  seen  many  cases  of  cancer  in 
which  the  upper  part  of  the  pharynx  and  the  epiglottis  were  botli  af- 
fected, in  which  it  was  impossible  to  determine  in  which  part  the  disease 
originated.  A  case  of  this  sort  was  exhibited  by  me  at  the  Pathological 
Society  some  years  ago,'  and  a  typical  example  has  been  described  and 
figured  by  Mr.  A.  T,  Norton.' 

Cancer  of  the  pharyngo-larynrjeal  camty  is  a  very  common  disease. 
It  is  usually  of  an  epitheliomatous  character,  though  scirrhus  occasionally 
occurs.  It  commonly  commences  just  below  the  level  of  the  arytenoid 
cartilages.  In  the  earlier  stages,  pale  grayish  white  slough-like  vegeta- 
tions can  be  seen  with  the  laryngoscope  at  the  lower  part  of  the  pharynx, 
surrounded  by  a  zone  of  bright  red,  swollen,  mucous  membrane.  Some- 
times the  disease  commences  in  the  thyroid  fossa,  but  in  nearly  all  cases, 
whether  originating  at  the  back  or  the  sides  of  the  pharynx,  it  extends 
round  the  cavity  and  reaches  the  air-passage.  As  the  disease  progresses, 
considerable  tumefaction  of  all  the  tissues  takes  place,  but  the  cervical 
glands  are  not  generally  enlarged. 

Diagnosis. — The  diagnosis  of  cancer  of  the  pharynx  seldom  presents 
any  difficulty,  although  cases  are  on  record  in  which  syphilitic  condylo- 
mata '  and  gummata  *  were  mistaken  for  malignant  disease.  The  use  of 
iodide  of  mercury  and  iodide  of  potassium  respectively  cured  the  cases 
referred  to,  and  demonstrated  the  error  of  diagnosis.  A  fibroma  may  also 
be  mistaken  for  encysted  cancer,  but  its  peduncle  generally  serves  to  dis- 
tinguish it,  and  it  shows  no  disposition  to  ulceration. 

J-'rof/nosis. — The  disease  must  necessarily  end  in  death,  and  the  only 
doubt  which  can  exist  in  the  prognosis  relates  to  the  question  as  to  how 
soon  the  malady  may  be  expected  to  prove  fatal.  The  duration  of  life  is 
generally  much  shorter  when  both  respiration  and  deglutition  are  affected 
than  when  swallowing  alone  is  impaired. 

Treatment. — Palliative  measures  alone  can  be  adopted.  Should  res- 
piration be  dangerously  incommoded,  tracheotomy  will  often  obtain  a 
prolongation  of  life,  whilst  inability  to  swallow  must  be  met  by  the  use 
of  the  CBsophageal  tube,  or  by  the  administration  of  nutritive  enemata.* 
Finally,  an  attempt  may  be  made  to  prolong  life,  by  resorting  to  cx3Sopha- 
gotomy,  hereafter  described.     Scirrhus,  in  the  lower  part  of  the  pharynx, 

'  Trans.  Path.  Soc,  vol.  xix.  p.  71. 
'•'  Ibid.  vol.  xvi.  p.  53. 

^  Fournier  :  Plaques  muqueuses  hypertroph.  des  Amygdales;  M.  Fano  :  These 
d'Agrugation,  18"i7. 

■*  Lancereaux  :  Treatise  on  Syphili.s  fNew  Syd.  Soc),  180ft,  vol.  i.  p.  310. 
'  See  the  article  on  Cancer  of  the  (Esophagus,  in  this  work. 


62  DISEASES  OF  THE  PHARYNX,  LARYNX,  AND  TRACHEA. 

is  the  form  of  cancer  most  likely  to  furnish  a  suitable   case  for  such  an 
operation. 


Cancer  of  the  Tonsils. 

This  is  a  rare  disease,  but  cases  have  been  reported  by  Velpeau,'  Mai- 
sonneuve/  Lobstein,^  Lennox  Browne,''  etc.  Most  of  the  reported  in- 
stances belonged  to  the  encephaloid  variety,  the  disease  being  in  some 
cases  primary  and  in  others  due  to  extension  from  adjacent  parts.  I 
have  met  with  seven  cases  of  cancer  of  the  tonsils,  five  of  which  were 
encephaloid,  and  two  scirrhous.  The  following  short  summary  shows  the 
sex  and  ages  of  the  patients: — 


Encephaloid. 


Males. 
^]t.  22 1 

"     58  f   * 
"     67J 


Female. 


^t.  43 


.  1 


Scirrhous. 
Male.  Female. 


^t.  47  ...  1        ^t.  34  ...  1 


The  average  duration  of  life  after  the  symptoms  appeared  was  seventeen 
months,  the  maximum  having  been  twenty-five,  and  the  minimum  nine 
months.  One  or  both  tonsils  may  be  the  seat  of  the  malady,  which  com- 
mences in  the  form  of  a  tumor  situate  in  the  substance  of  the  gland,  and 
at  a  more  advanced  period  presents  an  ulcer  which  there  is  little  difficulty 
in  recognizing  as  cancerous.^  Chronic  induration  and  hypertrophy  of  the 
tonsils  may  sometimes  simulate  malignant  disease  in  the  early  stages,  but 
the  history  and  progress  of  the  case,  together  with  the  age  of  the  patient, 
afford  a  definite  clue  to  the  nature  of  the  malady.  Hypertrophy  of  the 
tonsils  generally  commences  early  in  life,  and  is  rarely  met  with  after  the 
fortieth  year.  Cancer,  on  the  other  hand,  is  seldom  met  with  before  the 
adult  period,  whilst  all  the  symptoms  become  aggravated  with  compara- 
tive rapidity,  and  a  fatal  termination  quickly  ensues.  When  the  cancer 
is  confined  to  a  portion  of  one  or  both  tonsils,  these  organs  may  be  ex- 
cised, with  the  occasional  result  of  affording  the  patient  a  few  months' 
respite.  , 

Cases  which  clinically  are  considered  cancer,  on  post-mortem  examina- 
tion are  often  found  microscopically  to  be  of  the  lymphomatotis  or  hjmpho- 
sarcomatous  character.  A  remarkable  instance  of  this  kind  has  been  re- 
ported by  Dr.  Moxon,"  in  which  the  left  tonsil,  the  lymphatic  glands,  and 
the  spleen  were  all  the  subjects  of  a  brain-like  growth.  These  tumors  con- 
sisted for  the  most  part  of  cells,  kept  together  by  a  network  of  fine  fibres. 
The  cells  were  larger  than  lymph-cells,  and  the  interior  of  each  was  filled 
with  a  large  nucleus  and  many  nucleoli.  I  have  met  with  a  somewhat 
similar  instance  in  a  patient  aged  fifty-seven,  in  whom  both  tonsils  and 
the  lymphatic  glands  of  both  sides  were  affected  with  similar  cellular 
growths.     In  this  case  the  development  of  the  tumor  was  checked  for  a 


'  Liegeois  :  Diet,  des  So.  Med. ,  Paris,  1 864,  vol.  iv.  p.  26. 

'  Bulletin  de  la  Societe  de  Chirurg.  :  Cancer  des  Amygdales,  1859. 

^  Anatomie  Pathologique,  1839,  vol.  i.  p.  429. 

*  The  Throat  and  its  Diseases,  London,  1878. 

'-  Lebert  :  Traite  des  Mai.  Cancer.,  1851,  p.  422. 

«  Trans.  Path.  See,  vol.  xx.  p.  369. 
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long  time  by  subcutaneous  injections  of  acetic  acid.  1  iiave  also  seen  two 
cases  of  simple  lymphoma  of  one  tonsil,  in  patients  aged  respectively 
twenty-seven  and  thirty-two.  In  each  case  life  was  prolonged  by  re- 
peated removals  of  diseased  structure,  but  the  affection  ultimately  proved 
fatal  from  dysphagia  and  consequent  marasmus.  In  my  three  cases  of 
lymphomatous  disease  of  the  tonsils  the  patients  were  men. 


NON-MALIGNANT  TUMORS  OF  THE  PHARYNX. 

Latin  Eq. — Tumores  non  maligni  pharyngis. 

French  Kq. — Tumeurs  non  malignes  du  pharynx.     Tumeurs  benignes  du 

pharynx. 
German  Eq. — Gutartige  Geschwiilste  des  Schlundes. 
Italian  Eq. — Tumori  non  maligni  della  faringe. 

Various  formations  of  a  non-malignant  nature  are  occasionally  met 
with  in  the  pharynx.  I  have  treated  many  cases  of  papilloma,  varying  in 
size  from  a  pea  to  a  small  grape,  situated  on  the  pillars  of  the  fauces,  ton- 
sils, or  posterior  wall  of  the  pharynx.  Luschka,'  Sommerbrodt,*  and 
others  have  also  reported  cases  of  pharyngeal  papilloma.  Large  growths 
of  fibrous  structure  and  fatty  tumors  have  also  been  met  with  in  this 
region.  Barnard  Hol^  ^  has  recorded  a  case  in  which  a  fatty  tumor 
springing  from  the  left  side  of  the  epiglottis  and  pharyn"x  hung  down  into 
the  oesophagus  for  nine  inches.  The  patient  was  eighty  years  of  age,  and 
was  nearly  suffocated  on  one  occasion  by  the  mass  being  propelled  up- 
ward, and  occluding  the  larynx  during  the  act  of  vomiting.  The  growth 
was  not  removed  during  life,  and  the  man  subsequently  died  suddenly 
while  smoking.  Two  preparations  of  pedunculated  tumors  removed  from 
the  pharynx  during  life  are  contained  in  the  Royal  College  of  Surgeons' 
Museum.'  The  first  of  these  is  a  lobulated  mass,  about  two  inclies  long 
and  half  an  inch  in  diameter,  and  resembles  a  mucus  polypus  of  the  nose. 
It  was  attached  by  a  very  slender  pedicle,  not  thicker  than  ordinary  twine, 
just  behind  the  tonsil.  In  the  other  case  the  diameter  of  the  growth  is 
considerably  greater.  The  tumor  is  of  irregular  spherical  shape,  and  ap- 
pears to  be  of  a  fibroid  nature.  Its  surface  is  covered  by  mucous  mem- 
brane, but  is  ulcerated  at  several  points.  The  mode  of  attachment  is  not 
quite  clear,  but  the  tumor  seems  to  have  been  attached  by  a  stout,  strong 
pedicle  to  the  wall  of  the  pharynx.  Voltolini  ^  reports  the  case  of  a  small 
fibroid  growth,  about  half  the  size  of  a  pigeon's  ^■^^,  springing  from  the 
posterior  wall  of  the  pharynx,  whilst  Fischer  ®  describes  a  tumor,  appa- 
rently sarcomatous,  which  extended  from  the  base  of  the  skull  to  the  cri- 
coid cartilage.  According  to  Busch  '  such  tumors  may  take  their  origin 
from  the  mucous  membrane,  from  the  connective  tissue  posterior  to  it, 
from  lymphatic  glands,  or  from  the  periosteum  covering  the  vertebral 
column.     Finally,  it  may  be  remarked  that  growths  originating  in  the 


'  Virchow's  Archiv,  vol.  1.  p.  161.      ^  Ibid.  vol.  li.  p.  136. 
3  Trans.  Path.  See,  vol.  v.  p.  123.     *  Nos.  1090  and  1001. 

*  Galvanokaustik,  p.  226.  *  Wiener  Mediz.  Wochenechrift,  1865,  No.  61. 

'  Berliner  Charitc-Annaleu,  1857,  vol.  viii.  p.  1. 
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naso-pharyngeal  cavity  or  posterior  nares  often  descend  into  the  pharynx 
proper. 

Sl/»ipto)ns,  etc. — The  main  symptoms  produced  by  pharyngeal  growths 
are  those  due  to  interference  by  tlie  morbid  mass  with  deglutition  or  res- 
piration, and  they  vary  with  the  size  and  position  of  the  tumor.  Small 
excrescences  on  the  fauces  or  tonsils  cause  little  inconvenience  beyond 
an  occasional  sensation  of  a  lump  in  the  throat  in  swallowing.  In  some 
cases  the  tumor  may  give  rise  to  troublesome  cough,  if  lying  in  contact 
with  the  larynx  or  epiglottis.  The  diagnosis  of  growths  in  the  pharynx 
can  generally  be  made  without  difficulty  on  examination  with  the  unaided 
eye  or  by  the  aid  of  the  laryngeal  mirror. 

Treatment. — Small  growths,  such  as  papillomata,  may  be  torn  off  by 
strong  forceps,  or  can  be  quickly  destroyed  by  the  application  of  London 
paste  (Throat  Hosp.  Phar.).  Larger  formations,  if  pedunculated,  may 
be  removed  by  forceps,  by  galvanic  cautery,  or  by  the  ecraseur,  or  the 
base  may  be  encircled  by  a  ligature,  and  the  tumor  then  be  cut  off  with 
the  knife.  In  the  case  of  growths  of  such  a  size  as  to  fill  up  a  great  part 
of  the  pharynx,  care  must  be  exercised  in  their  removal.  Thus  we  see 
that  in  Holt's  case  the  mere  displacement  of  the  tumor  upward  was  suffi- 
cient to  produce  suffocation  by  occluding  the  larynx.  Should  the  attach- 
ment of  the  growth  be  extensive  and  vascular,  excision  is  attended  with 
the  risk  of  asphyxia  from  hemorrhage.  Under  these  circumstances  it 
has  been  recommended  first  to  perform  tracheotomy,  and  as  soon  as  the 
patient  is  able  to  breathe  freely  through  the  tube  to  remove  the  morbid 
mass  in  the  pharynx.' 


SYPHILIS  OF  THE  PHARYNX. 

Latin  Eq. — Syphilis  pharyngis. 
French  Eq. — Angine  syphilitique. 
German  Eq. — Syphilis  des  Schlundkopfs. 
Italian  Eq. — Angina  sifilitica. 

Definition.  —  Syphilis  attacking  the  pharynx  artd  presenting  the  phe- 
nomena met  with  in  the  three  stages  of  that  disease  when  affecting  mu- 
cous surfaces. 

Etiolof/y. — Syphilis  of  the  pharynx  may  be  the  result  of  direct  inocu- 
lation with  the  specific  virus  of  the  disease,  but  is  generally  a  local  man- 
ifestation of  the  malady  after  it  has  become  constitutional;  occasionally 
it  is  hereditary.  The  primary  chancre,  when  situated  in  the  pharynx,  is 
almost  always  found  on  one  of  the  tonsils,  owing,  no  doubt,  as  Desnos  * 
remarks,  to  the  structure  of  these  glands,  the  lacurije  of  which  are  likely 
to  receive  and  retain  the  syphilitic  virus  when  introduced  into  the  throat.* 

'  Durham  :  Holmes'  System  of  Surgery,  vol.  iv.  p.  489. 

-  Diet,  de  Med.  et  de  Chirurg-.  Prat.,  vol.  ii.  p.  149. 

'  The  revolting  practices  which  lead  to  these  affections  have  been  alluded  to  by 
Diday  and  Desnos,  to  whose  writings  those  interested  in  the  question  are  referred  for 
further  information. 
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Diday '  explains  that  tlie  disease  should  theoretically  be  more  common 
among'  females,  and  my  own  experience  tends  to  condrm  his  hypothesis. 
Thus,  out  of  seven  cases  of  primary  syphilitic  sores  which  I  have  met 
with  on  the  tonsils,  six  of  the  patients  were  women.  In  Diday's  own 
cases,  however,  the  affection  was  divided  equally  between  the  two  sexes; 
whilst  Uesnos,''  from  the  examination  of  a  mass  of  statistics,  concludes 
that  the  primary  sore  is  not  more  frequent  amongst  females,  and  explains 
the  mode  in  which  the  disease  is  established  in  this  situation  in  males. 
The  rarity  of  chancre  of  the  pharynx  may  be  estimated  from  the  fact  that 
of  GT3  examples  of  chancres  in  all  situations,  not  one  was  found  behind 
the  anterior  pillars  of  the  fauces;  whilst  of  seventy-seven  primary  sores 
of  the  buccal  region  only  one  had  its  seat  on  the  tonsil.^  Secondary  and 
tertiary  syphilitic  phenomena  in  the  j^haryux  are  among-  the  commonest 
local  manifestations  of  the  disease,  when  it  has  become  constitutional,  as 
the  result  of  inoculation  or  heredity.  As  Swediaur  *  observed  long  ago: 
"When  the  syphilitic  virus  is  absorbed  into  the  mass  of  the  blood,  iti  the 
majority  of  cases  it  produces  its  first  effects  on  the  throat."  According 
to  Martelliere,''  the  causes  which  commonly  g'ive  rise  to  the  ordinary 
acute  and  chronic  diseases  of  the  pharynx  deterniine  the  specific  disease 
to  attack  that  part  in  syphilitic  persons.  With  respect  to  the  frequency 
with  which  the  throat  becomes  the  seat  of  lesion  in  constitutional  syphi- 
lis, the  same  authority  states  that,  on  examining  seventy-two  patients 
affected  with  the  malady,  he  found  only  twenty-one  in  whom  the  pharnyx 
did  not  present  some  characteristic  alteration.' 

Symptoms. — The  symptoms  of  syphilis  of  the  pharynx  vary,  subject- 
ively and  objectively,  according'  to  the  phase  of  the  disease  under  which 
they  appear.  In  ])rimary  syphilis  but  one  local  lesion  can  occur,  viz.,  the 
product  of  direct  inoculation — the  chancre.  In  the  secondary  stage,  the 
disease  may  present  itself  under  tiie  form  of  erythema  or  mucous  tuber- 
cles (condylomata).  At  the  third  period,  likewise,  we  may  find  two  dis- 
tinct sets  of  phenomena  in  different  cases,  viz.,  ulceration  and  gutnmata. 
The  sequel  of  ulceration  is  often  contraction  of  the  tissues  of  the  pharynx, 
and  narrowing  of  its  canal  and  the  passages  leading  from  it. 

1.  Although  the  primary  syphilitic  sore  is  rare,  Diday '  states  that  he 
has  met  with  eight  cases,  and  believes  that  the  chancre,  when  occurring 
in  this  situation,  is  generally  overlooked  both  by  patient  and  practitioner. 
I  have  myself  seen  seven  cases  in  which  no  reasonable  doubt  could  be 
entertained  as  to  the  nature  of  the  (iisease;  but  in  two  of  these  the  diag- 
nosis would  have  been  very  difficult  from  the  physical  condition  alone. 
The  local  appearance  is  generally  that  of  an  ulcer  superficial,  but  sur- 
rounded by  an  elevation  of  slightly  ocdematous  mucous  membrane.  By 
the  touch  it  can  be  ascertained  to  have  on  indurated  base,  and  in  most 
eases  there  is  very  manifest  swelling  of  the  glands  about  the  angle  of  the 
jaw.  Tlie  characters  of  tlie  hard  chancre  ai-e  not,  however,  always  so 
well  marked.  Tiius,  in  a  patient  of  Diday's  '  a  mere  superficial  erosion 
of  the  left  tonsil,  with  slight  glandular  engorgement,  was  soon  followed 
by  the  phenomena  of  secondary  syphilis.  In  tvro  other  examples  given 
by  the  same  writer'  a  phagedaenic  form  was  assumed  by  the  chancres, 

'  Compt.  Rendus  de  la  Soc.  de  Med.  de  Lyon.  1801-63,  t.  i.  p.  45. 
"  Log.  cit.  "  Ibid. 

■•  Pnaryrit,'iti8  Syphilitica,  IROl,  t.  ii.  p.  117. 
'  De  I'Angine  Syphilitique,  These  de  Paris,  1854,  No.  G,  p.  10. 
«  Ibid.  p.  'J. 

'  Loc.  cit.  « Ibid.  « Ibid. 
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and  deep,  unhealthy-looking  ulcers  extended  rapidly  for  several  days. 
It  is  only  in  these  cases  that  local  or  constitutional  symptoms,  such  as 
pain,  stiffness  of  the  jaw,  and  pyrexia,  are  likely  to  attract  the  notice  of 
the  patient.  As  a  rule,  the  chancre  runs  its  course  and  heals  without 
making  much  impression  on  the  health  or  sensations  of  the  person  af- 
fected. 

2.  (a.)  Erythema  of  the  pharynx  is  a  very  common  secondary  mani- 
festation of  syphilis.  Thus,  out  of  114  women  affected  constitutionally, 
Pillon  '  noted  the  affection  sixty-five  times. 

The  first  symptoms  of  the  affection  are  those  of  an  ordinary  sore 
throat,  viz.,  dryness  of  the  fauces,  slight  pain  on  deglutition,  and  occa- 
sionally a  mild  pyrexia.  On  inspecting  the  throat  at  an  early  period,  the 
veil  of  the  palate,  the  pillars  of  the  fauces,  and  the  tonsils  are  seen  to  be 
uniformly  red.  In  a  day  or  two,  however,  the  erythema  shows  a  decided 
tendency  to  limit  itself  by  abrupt  and  well-defined  margins  to  a  certain 
portion  of  the  pharynx,  and  to  assume  a  symmetrical  arrangement.  It 
may  affect  the  fauces  on  each  side  and  the  back  of  the  pharynx — termi- 
nating suddenly  at  the  anterior  pillars,  or  it  may  cease  at  the  centre  of 
one  tonsil,  whilst  extending  over  the  whole  of  the  opposite  side.  The 
redness  never  fades  away  gradually  into  the  healthy  tissues,  but  is 
bounded  by  a  very  distinct  line  of  demarcation.  According  to  Pillon,*  a 
species  of  erythema  manifests  itself  in  the  throat  at  a  later  period  of  sec- 
ondary syphilis,  which  is  characterized  by  a  grayish  tinge,  and  by  granu- 
lations on  the  surface  of  the  mucous  membrane. 

(b.)  Mucous  patches  (syn. :  mucous  tubercles,  broad  condylomata, 
plaques  muqueitses)  are  present  in  the  pharynx  in  a  large  proportion  of 
cases  of  secondary  syphilis.  When  occurring  as  the  result  of  heredity,  they 
are  found  in  the  upper  part  of  the  pharynx  and  on  the  fauces  soon  after 
birth.  In  adults  they  are  generally  seen  on  the  pillars  of  the  fauces  and  the 
veil  of  the  palate.  At  first  they  are  very  slightly  elevated,  are  of  a  circular 
or  elliptic  form,  and  nearly  always  symmetrically  situated  on  each  side  of 
the  throat.  At  a  later  stage  they  become  the  seat  of  shallow  ulcera- 
tions, their  surface  changes  to  a  grayish  white  color,  and  their  edges  be- 
come uneven.  In  six  or  eight  weeks  they  generally  disappear  spontane- 
ously, their  former  position  being  marked  by  a  slightly  deeper  shade  of 
the  mucous  membrane.  While  they  last  they  cause  considerable  soreness 
of  the  throat,  especially  on  deglutition.  The  skin  manifestations  asso- 
ciated with  condylomata  are  usually  of  the  nature  of  syphilitic  papulae, 
though  some  of  the  other  early  syphilides  may  be  present. 

3.  {a.)  The  ulcerations  of  tertiary  syphilis  ma}^  be  divided  into  two 
varieties,  viz.,  superficial  and  perforating.^  The  superficial  ulcers  most 
frequently  occupy  the  veil  of  the  palate,  but  they  are  sometimes  seen  on 
the  pillars  of  the  fauces  and  the  tonsils.  They  extend  with  great  rapidity, 
but  generally  attack  only  the  superficial  tissues.  These  ulcers  are  some- 
times of  serpiginous  form,  and  are  generally  covered  with  an  ichorous 
pus;  but  if  this  is  cleared  away  the  base  is  seen  to  be  pale  and  smooth, 
with  here  and  there  some  fungous  granulations.  The  edges  are  irregular 
and  jagged,  and  cracks  or  fissures  sometimes  proceed  from  them  and  ex- 
tend for  a  considerable  extent  into  the  surrounding  tissues.  When  these 
ulcers  occur  in  scrofulous  persons  they  are  often  very  intractable,  and  the 

'  Des  Exanthemes  Syphilitiques,  These  de  Paris,  1857,  p.  19. 

'  Loc.  cit.  p.  i;^. 

^  See  Lancereaux  :  Treatise  on  Syphilis  (New  Syd.  Soc),  1868,  vol.  i.  p.  305. 
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alTection  has  been  called  scrofulo-si/pJiUltic,  but  there  does  not  seem  any 
adequate  reason  for  recognizing  this  complication  as  a  separate  disease. 
Perforating  ulcers  probably  always  originate  in  the  softening  of  guni- 
niata.  Tliey  may  be  situated  on  any  part  of  the  palate,  tonsils,  fauces, 
or  back  of  the  pharynx,  and,  as  Laiicereaux  '  says,  "  they  gain  in  depth 
what  they  lose  in  extent."  Commencing  by  an  inllanunatory  redness, 
after  a  few  days  a  spot  of  a  dirty  white  color  appears  at  the  centre  of  the 
inllamed  patch,  and  at  this  ]:)oint  the  tissues  beneath  become  liquefied. 
The  destructive  action  extends  deeply,  and  attacks  cartilage,  periosteum, 
and  even  bone.  Thus  the  palate  bone,  the  basilar  process,  and  the  bodies 
of  the  vertebrae  may  become  necrosed  or  carious.  In  a  case  "  under  my 
own  care,  where  there  was  a  deep  ulcer  on  the  posterior  wall  and  right 
side  of  the  pharynx,  the  patient  lost  more  than  a  quart  of  blood,  and,  as 
she  soon  afterward  expectorated  the  transverse  process  of  the  second 
cervical  vertebra,  the  hemorrhage  was  believed  to  come  from  the  verte- 
bral artery.  Lesions  of  the  brain  and  spinal  cord  may  also  result  from 
the  ravages  of  syphilis  on  the  osseous  walls  enclosing  these  nervous 
centres.  If  the  skin  is  affected  in  this  stage  of  the  malady,  it  is  generally 
rupia  that  occurs.  The  constitutional  symptoms  which  accompany  ter- 
tiary syphilis  often  denote  a  serious  dyscrasia,  and  loss  of  appetite, 
emaciation,  and  hectic  sometimes  carry  off  the  patient.  Tertiary  syphil- 
itic ulceration,  destroying  the  back  of  the  palate,  is  not  unfrequently  the 
result  of  heredity.  The  ulceration  breaks  out  fresh  from  time  to  time, 
and  the  patients,  when  brought  for  medical  treatment,  vary  in  age  from 
three  or  four  years  to  fifteen  or  sixteen.  In  later  years  it  is  not  always 
})ossible  to  distinguish  between  hereditary  and  acquired  disease.  When 
the  disease  attacks  the  pharynx  in  this  way,  the  anterior  part  of  the 
mouth  escajjcs,  and  the  permanent  central  incisors  are  not  notched. 

{b.)  Gummy  tumors,  of  various  parts  of  the  body  are  amongst  the 
most  characteristic  phenomena  of  the  advanced  stage  of  constitutional 
syphilis.  In  the  pharynx  they  are  generally  situated  under  the  mucous 
membrane  of  the  })osterior  wall,  but  are  sometimes  seen  in  the  soft  palate.^ 
At  first  they  are  small  and  insensible,  and  they  usually  make  very  slow 
progress.  As  they  increase  the  mucous  membrane  covering  them  be- 
comes injected,  and  presents  a  violet-red  color.  At  the  same  time,  the 
glands  about  the  angle  of  the  jaw  commence  to  enlarge.  After  existing 
for  a  variable  time  the  gumma  arrives  at  a  stage  of  softening,  and  per- 
forates the  mucous  membrane.  It  may  either  give  rise  to  inflammatory 
tumefaction  of  the  superjacent  tissues,  and  cause  a  common  form  of  ter- 
tiary ulceration,  leaving  no  trace  of  the  nature  of  its  origin,  or  it  may 
perforate  tlie  mucous  membrane  at  several  spots,  and  give  slow  exit  to  a 
continuous  discharge  of  ichorous  pus.  When  the  gumma  is  situated  in 
the  soft  palate  the  tissues  on  both  sides  are  eaten  through.  Thus  a  fistu- 
lous communication  is  established  between  the  mouth  and  the  posterior 
part  of  the  nasal  cavity.  The  edges  of  such  fistuUi3  or  ulcers  are  gener- 
ally cleatily  cut,  and  cicatrization  proceeds  very  slowly.  In  these  cases 
there  is  generally  a  disagreeable  nasal  voice,  and  in  swallowing,  fluids 
often  pass  up  into  the  nose.  When  gummata  are  seated  at  the  back  of 
the  pharynx,  they  sometimes  originate  in  the  periosteum  of  the  vertebral 
column,  and,  after  becoming  enlarged  and  softened,  perforate  the  mucous 
membrane.*     The  termination,  however,  of  gummy  tumors  is  not  inevita- 

'  Op.  cit.  p.  305.  -  Trans.  Path.  Soc  vol.  xx.  p.  283. 

*  See  a  case  by  Martellicre  :  Op.  cit.  p.  58.        *  Martelliore  :  Op.  cit. 
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bly  ulceration,  for  they  are  often  reabsorbed  under  the  influence  of  speci- 
fic treatment. 

When  the  ulcerative  process  attacks  both  the  posterior  wall  of  the 
pharynx  and  the  soft  palate,  the  two  surfaces  may  be  brouglit  into  appo- 
sition by  the  inflammatory  tumefaction,  and  union  of  the  opposing  ulcer- 
ated surfaces  sometimes  takes  place.  Dr.  Schech  '  believes  tliat  cicatri- 
cial contraction  of  the  pharynx  is  not  only  the  result  of  deep  and  exten- 
sive ulceration,  but  that  it  is  frequently  due  to  superficial  erosions  and 
denudation  of  the  epithelium.  According-  to  that  observer,  it  is  not  ne- 
cessary that  the  ulcers  or  erosions  should  occur  at  the  same  time  on  the 
pharynx  and  palate,  although,  as  a  matter  of  fact,  they  are  more  often 
simultaneously  present.  Schech  considers  that  the  perforation  of  the 
palate  greatly  favors  the  pharyngeal  stenosis.  The  loss  of  tissue  and  the 
consequent  altered  muscular  relations  cause  a  diminution  of  the  normal 
tension  of  the  soft  palate,  so  that  its  mobility  is  impaired,  and  it  cannot 
recede  from  the  pharyngeal  wall  as  easily  as  in  health.  The  base  of  the 
uvula  thus  often  remains  in  contact  with  the  wall  of  the  pharynx  for  a 
considerable  length  of  time — especially  when  the  patient  is  recumbent, 
Schech  further  points  out  that  the  exit  of  air  through  the  perforation 
favors  adhesion  hy  lessening  and  diverting  the  current  of  air  which,  in 
coughing,  sneezing,  and  iiawking,  tends  to  break  down  the  recently- 
formed  adhesions  in  those  cases  where  there  is  no  opening  in  the 
palate. 

The  isthmus  of  the  fauces  loses  its  normal  arch,  and  the  velum,  or 
whatever  may  remain  of  it,  is  drawn  backward  by  white  cicatricial  tissue 
radiating  from  the  hard  palate  to  the  posterior  wall  of  the  pharynx. 
Sometimes  the  communication  between  the  nose  and  the  pharyngeal 
cavity  is  entirely  cut  off,  whilst  only  a  minute  opening  leads  to  the  lower 
part  of  the  pharynx.  When  the  posterior  nasal  passage  is  completely 
occluded,  the  sensation  in  the  nose  is  often  most  distressing.  There  is  a 
constant  feeling  of  dryness  and  stuffiness,  the  patient  is  unable  to  clear 
his  throat,  and  suffers  from  loss  of  smell  and  taste.  When  the  passage 
to  the  lower  part  of  the  pharynx  is  contracted,  there  is  difficulty  of 
swallowing  and  dyspnoea.  It  not  unfrequently  happens  that  the  entrance 
of  the  larynx  or  orifice  of  the  oesophagus  is  greatly  contracted,  and  then 
the  symptoms  are  even  more  severe. 

Prognosis. — The  prognosis  is  in  most  cases  favorable  as  regards  life 
in  the  early  syphilitic  affections  of  the  pharynx,  but  serious  in  relation  to 
the  later  manifestations.  Secondary  phenomena  often  pass  away  with- 
out treatment,  and  are  not  dangerous  while  they  last.  Should  erythema 
extend  to  the  larynx,  it  does  not  give  rise  to  oedema  of  the  glottis,  nor  to 
any  serious  swelling  of  the  lining  membrane.  The  same  remark  applies 
to  mucous  tubercles.  The  lesions  of  tertiary  syphilis,  however,  must  be 
attentively  considered  in  each  case  before  arriving  at  a  decided  prognosis. 
Death  may  result  from  the  destructive  ulceration  of  the  coats  of  a  large 
vessel;  and  in  less  serious  cases,  cicatricial  narrowing  of  the  air-passages, 
or  destruction  or  perforation  of  the  soft  palate,  may  occasion  permanent 
injury  to  the  functions  of  the  degluto-res])iratory  canals.  Extensive 
ulcerations  may  lead  to  caries  of  the  neighboring  bones,  and  induce  death 
by  establishing  a  persistent  drain  on  the  constitution.  Should  the  base 
of  the  skull  or  vertebral  column  become  diseased,  fatal  lesions  of  the 
brain  or  medulla  spinalis  may,  as  already  remarked,  be  provoked.     The 

'  Deutscbea  Archiv  fiir  Klin.  Medicin. ,  1876,  xvii.  Nos.  2  and  3. 
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disease  may  reach  the  larynx,  and  give  rise  to  the  dangers  hereafter  de- 
scribed under  ''  Syphilis  of  the  Larynx." 

Diagnosis. — The  diagnosis  of  a  primary  syphilitic  sore  situated  in  the 
pharynx  is  beset  with  uncertainties.  Not  only  is  it  a  difficult  and  delicate 
matter  to  ascertain  the  history  of  such  cases,  but  the  local  a})pearances 
are  by  no  means  pathognomonic.  On  this  account  it  is  generally  impossi- 
ble to  arrive  at  a  decided  opinion  until  the  development  of  constitutional 
phenomena,  and  the  results  of  treatment  combine  to  confirm  our  first 
suspicions.  If  a  suspicious  ulcer  remain  obstinate  to  all  internal  reme- 
dies and  local  applications  (such  as  nitrate  of  silver  and  nitrate  of  mer- 
cury, etc.)  for  four  or  five  weeks,  we  may  feel  almost  certain  as  to  the 
specific  origin  of  the  disease.  If  secondary  syphilitic  symptoms  subse- 
quently arise,  still  less  doubt  can  be  entertained  respecting  the  nature  of 
the  primary  ulceration.  The  diagnosis  of  syphilitic  erythema  of  the 
pharynx  depends  principally  on  the  simultaneous  appearance  of  the  same 
eruption  of  the  skin,  and  on  its  symmetrical  disposition.  The  pale,  raised, 
symmetrically  situated  tubercles,  surrounded  by  the  brightly  congested 
mucous  membrane,  can  scarcely  be  confounded  with  any  other  condition. 
When  these  guides  are  not  present,  the  history  of  the  case,  and  the 
presence  of  the  cicatrix  of  the  primitive  sore  must  be  ascertained  in  order 
to  arrive  at  a  definite  opinion.  Tertiary  ulceration  is  sometimes  with 
difficulty  distinguished  from  cancer;  but  in  the  latter  disease  there  is 
generally  more  thickening  and  less  destruction  of  tissue,  and  the  local 
coloring  is  much  brighter.  An  ulcerating  gumma  may  resemble  cancer 
for  a  time,  but  the  progress  of  the  case  soon  reveals  its  real  nature.  In 
pharyngeal  phthisis  the  ulcers  are  generally  very  small,  the  dysphagia  is 
much  greater,  and  there  is  generally  a  very  high  evening  temperature, 
which  is  altogether  absent  in  syphilis. 

Treatment. — Should  a  chancre  of  the  tonsil  be  positively  diagnosed, 
the  surgeon  will  either  adopt,  or  abstain  from,  mercurial  treatment,  ac- 
cording to  his  views  with  regard  to  the  action  of  that  drug.  Emollient 
gargles  give  relief,  but  should  the  primary  sore  present  a  phaged.'enic 
character,  recourse  must  be  had  to  cauterization  with  the  acid  nitrate  of 
mercury. 

Secondary'  syphilitic  affections  of  the  pharynx  do  not  usually  require 
any  constitutional  remedies.  For  the  last  eighteen  years  1  have  seldom 
employed  any  specific  treatment  for  adults.  Under  the  use  of  local  reme- 
dies the  symptoms  rapidly  disappear,  and  I  have  rarely  met  with  tertiary 
phenomena  in  the  throat  amongst  those  whom  I  previously  treated  for  the 
earlier  manifestations.  Hence  it  is  probable  that  the  non-use  of  mercury 
does  not  increase  the  risk  of  a  further  development  of  the  disease. 
Should  the  early  phenomena  of  constitutional  syphilis,  however,  prove  in- 
tractable, mercury  may  be  administered.  Under  these  circumstances,  I 
generally  give  it  in  the  form  of  cyanide  of  mercury.'  When  the  early 
phases  of  syphilis  arc  seen  in  newly-born  children,  mercury,  liowever,  acts 
most  beneficially — especially  in  the  form  of  gray  powder.  The  resolution 
of  erythema  may  be  hastened  bv  painting  the  part  with  a  solution  of 
chloride  of  zinc  (20  grs.  ad  3  j.),  and  mucous  patches  are  best  treated  by 
local  applications  of  tincture  of  iodine. 

In  the  tertiary  stage  of  syphilis  our  chief  resource  is  the  internal  ad- 
ministration of  iodide  of  potassium.     Under  the  specific  influence  of  this 


'  Form.  !R.  Hydrarg.  Cyanid.  pp:.  i^r ;  Lactis  Sacch.  gr.  f.     Mucilag.  Acaciseq.a.     M. 
Ft.  piL     One  pill  twice  daily.     (Throat  Hosp.  Phar.) 
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drug  foul  ulcerations  become  clean  and  healthy,  whilst  local  tumefactions 
and  gummata  are  resolved  and  reabsorbed.  It  is  best  to  begin  with  five 
grains  three  times  a  day.  The  effect  should  be  watched,  and  the  dose 
may  soon  be  increased  with  advantage  to  ten  grains  three  times  in  the 
twenty-four  liours.  Thirty  grains  a  day  is  generally  sufficient,  but  iu 
some  cases  as  much  as  ninety  grains  may  be  given  daily  with  advantage. 
In  most  cases  it  is  advisable  to  continue  the  iodide  of  potassium  for  some 
time  after  all  local  phenomena  have  disappeared,  whilst  on  the  sliglitest 
sign  of  any  new  manifestation  the  drug  should  at  once  be  resumed.  In 
those  cases  where  iodide  of  potassium  appears  to  produce  only  a  tempo- 
rary effect,  and  where  recurrences  are  frequent,  recourse  may  be  had  to 
the  administration  of  small  doses  of  cyanide  of  mercury.  I  have,  how- 
ever, seldom  found  mercury  successful  where  iodide  of  potassium  has 
failed.  Locally,  the  treatment  of  tertiary  syphilitic  lesions  of  the  pharynx 
varies  according  to  the  phenomena  present.  Ulcerations,  if  indolent,  are 
best  treated  with  a  solution  of  sulphate  of  copper  (15  grs.  ad  3  j.);  whilst, 
if  spreading,  the  progress  of  the  sore  can  generally  be  checked  with  the 
solid  nitrate  of  silver  or  acid  nitrate  of  mercury.  When  there  is  contrac- 
tion of  the  passages  leading  from  the  pharynx,  the  canals  must  be  dilated 
with  bougies,  forced  open  with  dilators,  or  enlarged  by  the  destructive 
action  of  galvanic  cautery.  Dr.  Rothenburg  '  has  also  recommended  ex- 
cision of  a  portion  of  the  cicatricial  tissue.  The  use  tf  bougies  is,  per- 
haps, on  the  whole  the  most  satisfactory  method  of  treatment,  as  forcible 
extension  or  destruction  of  tissue  is  generally  soon  followed  by  fresh 
cicatrization.  In  any  case,  however,  though  great  relief  can  be  afforded 
to  the  patient  as  long  as  he  remains  under  treatment,  no  cure  can  be  pre- 
dicted, as  the  stenosis  always  returns  when  mechanical  measures  are  sus- 
pended. 
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Latin  Eq. — Phthisis  pharyngea. 
French  Eq. — Tuberculose  miliaire  de  la  gorge. 
German  Eq. — Miliartuberculose  des  Pharynx. 
Italian  Eq. — Tubercolosi  miliare  della  faringe. 

Definition. — Ulcerations  and  deposits  of  miliary  tubercle  arising  in  the 
pharynx  either  as  primary  local  manifestations  of  constitutional  phthisis, 
or  secondary  to  similar  phenomena  occurring  in  the  lungs,  larynx,  or 
other  organs  of  the  body. 

History. — "Within  the  last  fifteen  years  there  has  been  a  growing  ten- 
dency to  recognize  certain  conditions  of  the  pharynx  accompanied  by  ul- 
ceration as  intimately  connected  with  the  tubercular  diathesis,  and  to  dif- 
ferentiate the  obscure  phenomena  sometimes  met  with  in  other  affections, 
especially  syphilis.  The  subject  of  pharyngeal  phthisis  iiad  been  touched 
on  by  Green,"  Bryk,^  Rindfleisch,*  Wendt,'  and  Long  Fox,"  etc.;  but  the 

'  Wien.  Medizin  Presse.  1876,  No.  33. 

*  Practical  Treatise  on  Pulmonary  Tuberculosis,  New  York,  1864. 

*  Wien.  Med.  Wochensch.,  1864,  xiv.  Nos.  42,  44. 

*  Lehrbuch  d.  path.  Gevvebelehre,  Leipzig,  18:.i9,  p.  310. 
^  Archiv.  d.  Heilknnde,  xi.  p.  566. 

*  Chnical  Observations  on  Acute  Tubercle,  St.  George's  Hosp.  Reports,  1869,  vol.  iv. 
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symptoms  and  patholog'y  of  the  disease  were  first  accurately  described  by 
Isambert,'  and  subsequently  so  thoroughly  elucidated  by  Fniiikel,"  that 
but  little  remains  to  be  added  to  our  clinical  knowled<i;e  of  the  malady. 

Etiolo<Jii. — The  etiology  of  tubercular  disease  of  the  pharynx  is  the 
same  as  tliat  of  phthisis  pulmonalis,  viz.,  heredity  or  depression  of  the 
vital  powers  resulting  most  frequently  from  breathing  impure  air,  or  from 
insufficient  nutriment,  or  residence  in  a  cold,  damp  climate.  The  data 
furnished  by  the  cases  observed  up  to  this  time  do  not,  however,  satisfac- 
torily explain  why  the  pharynx  should,  in  certain  instances,  become  the 
site  of  tuberculosis.  Almo.-<t  all  of  the  patients  were  simultaneously 
affected  with  pulmonary  phthisis,  but  by  their  own  statements  their  at- 
tention had  first  been  arrested  b}'  a  progressively  increasing  soreness  of 
the  throat.  In  one  case,  however,  reported  by  Isambert,^  the  subject 
being  a  female  child,  a3t.  4i},  no  pulmonary  symptoms  could  be  detected, 
although  the  condition  of  the  pharynx  was  typical  of  tubercular  disease. 
Frankel,  as  a  result  of  his  own  observations,  remarks  that  the  patients 
seen  by  him  "  had  not  previously  suffered  from  chronic  affections  of  the 
pharynx,  and  no  ground  can  be  found  for  assuming  that,  in  them,  the 
pharynx  was  a  locus  tninoris  resisteyitice.  There  was  no  hyperplasia  of 
the  tonsils,  nor  any  condition  of  the  pharynx  or  fauces,  which  would  en- 
title me  to  assume  that  a  cheesy  deposit  was  present  here."  He,  there- 
fore, proposes  to  leave  the  question  of  etiology  open  for  the  present. 

Symptoms. — Patients  suffering  from  pharyngeal  phthisis  exhibit  the 
same  succession  of  symptoms  as  those  which  are  characteristic  of  ordinary 
consumption — the  throat  affection  being  probably  only  an  accidental  com- 
plication. The  lungs,  if  not  at  first  diseased,  soon  become  affected; 
cough,  expectoration,  anorexia,  hectic,  and  progressive  debility  super- 
vene, and,  finally,  death  ensues  from  exhaustion.  Subjectively,  the  most 
prominent  symptom  of  pharyngeal  phthisis  is  the  pain  in  the  throat. 
The  odynphagia  is  always  great,  so  much  so  that  Isambert  concludes  that 
the  pain  in  deglutition  is  more  severe  in  this  than  in  any  other  affection 
of  the  part.*  Thus,  the  first  symptom — prior  to  cough,  expectoration, 
increasing  debility,  etc. — which  leads  the  patient  to  believe  that  there  is 
anything  the  matter  with  him,  is  often  persistent  soreness  of  the  throat. 
This  phenomenon  once  established  increases  ^:)ari^:)ass2^  with  the  develop- 
ment of  the  local  morbid  action,  and  contributes  much  toward  hastening 
a  fatal  termination.  Severe  stabbing  pain  in  the  ear  during  deglutition 
is  also  frequently  complained  of.  According  to  Frankel, '  the  fever  pres- 
ent in  tul>erculosis  of  the  pharynx  shows  an  unusually  irregular  course. 

It  is,  in  fact,  the  fever  of  acute  miliary  tul)erculosis  characterized  by 
variable  evening  temperatures,  often  up  to  104°  Fahr.,  and  rising  in  some 
instances  as  high  as  107. UG°  Fahr.  In  one  of  Friinkel's  cases,  the  curve 
of  temperature  resembled  at  first  that  seen  in  typhus,  and  afterward  that 
of  hectic.  In  another,  the  temperature  of  continued  fever  (100.4°  Fahr. 
to  101.2°  Fahr.)  was  sustained,  when  it  rose  suddenly  to  107.00°  Fahr., 
and  at  the  patient's  death  the  thermometer  registered  103.1°  Fahr. 

Objectively,  the  appearances  presented  by  tubercular  lesions  of  the 
pharyTix  are  highly  characteristic.  The  ulcers  generally  begin  on  the 
lateral  walls  of  the  pharynx,  and  spread  thence  to  the  roof  of  the  mouth, 

'  Annal.  des  Mai.  de  I'Oreille  et  du  Larynx,  t.  ii.  p.  162. 

'  London  Med.  Record,  January  15  and  February  15,  1877,  and  Berl.  Kl.  Woch. , 
Nov.  1876. 

'  Loc.  cit.  p.  168.  *  Loc.  cit.  January  15,  p.  2.  *  Loc.  cit. 
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and  the  posterior  wall,  us  well  as  to  the  velum  palati.  They  are  of  a  len- 
ticular shape,  and  according  to  O.  Weber  '  bear  a  great  resemblance  to 
the  corres})onding  intestinal  affection.  He  describes  them  as  possessing 
"a  caseous,  broken-down  floor,  with  undermined  hypera^mic  edges,  in 
which  new  tuberculous  deposits  are  imbedded  in  various  stages  of  devel- 
opment. These  rapidly  disintegrate,  and  cause  necrosis  of  the  mucous 
membrane  lying  between  them."  In  the  neighborhood  of  the  ulcers,  gray 
nodules  of  the  size  of  millet  seeds  often  spring  up,  and  ultimately  break 
down  so  as  to  form  fresh  ulcerations.  According  to  Frankel,  a  disposi- 
tion to  hypertrophy  coexists  with  the  destruction  of  tissue;  and  in  the 
vicinity  of  the  tonsils,  especially,  polypoid  excrescences  often  arise  from 
the  ulcerated  base.  If  the  uvula  becomes  affected  it  may  be  enlarged  to 
the  thickness  of  the  thumb.  Tumefaction,  when  present,  is,  as  Isambert 
remarks,  not  due  to  an  ordinary  cedematous  condition,  but  to  an  infiltra- 
tion of  the  tissues  by  a  kind  of  gelatinous  matter,  which  shows  no  ten- 
dency to  escape  when  scarification  is  practised.  The  tendency  of  the  af- 
fection, however,  is  to  cause  wasting  of  those  parts  which  do  not  become 
the  actual  seat  of  the  morbid  deposit,  and,  in  some  cases,  the  uvula  is 
seen  to  be  atrophied  instead  of  being  enlarged.  When  ulceration  at- 
tacks the  epiglottis,  the  process  of  destruction  often  reduces  that  organ 
in  a  short  time  to  a  mere  stump.  The  disease  in  most  cases  spreads  to 
the  upper  part  of  the  larynx,  but  as  a  rule  does  not  extend  further  down 
than  the  ventricular  bands,  and  does  not  give  rise  to  caries  of  the  carti- 
lages. It  is  worthy  of  note  that  the  post-mortem  examination  of  the 
cases  of  pharyngeal  phthisis  hitherto  met  with,  has  not  revealed  any  tu- 
bercular deposit,  or  ulceration  of  the  oesophagus.  In  nearly  every  case 
of  tuberculosis  of  the  pharynx,  there  is  enlargement  of  the  cervical  glands 
which,  in  many  instances,  attain  the  size  of  a  walnut. 
The  following  cases "  serve  to  illustrate  the  disease: — 

"  Mrs.  M.  C,  a  married  woman,  £et.  29,  came  under  my  care  on  Janu- 
ary 14,  1877.  Her  family  history  was  bad,  her  mother  and  only  brother 
having  died  of  consumption.  She  had  always  been  delicate,  but  had  two 
healthy  children,  and  there  was  not  a  trace  of  syphilis  in  the  mother,  or 
either  of  the  children.  In  October,  1876,  she  first  experienced  pain  in 
swallowing,  and  in  the  November  following  the  glands  on  both  sides  of 
the  neck  became  slightly  enlarged.  Since  October  she  had  suffered  very 
much  from  feverishness,  especially  at  night,  when  she  always  became  very 
thirsty.  On  examination  she  was  found  to  be  much  emaciated,  and  there 
was  evidence  of  softening  of  the  apex  of  the  left  lung.  On  examining 
the  throat,  small  ulcers  were  seen  covering  the  palate  and  the  right  pos- 
terior pillar  of  the  fauces,  whilst  the  whole  of  the  back  wall  of  the  pharynx 
was  studded  with  small  ulcers,  varying  in  size  from  a  pin's  head  to  a  split 
pea.  The  uvula  was  an  inch  in  length;  on  the  right  side  of  the  neck  one 
gland  was  as  large  as  a  pigeon's  egg,  and  there  were  tsvo  other  indurated 
glands,  each  about  the  size  of  a  filbert  nut.  The  epiglottis  was  of  a  pale 
color,  and  much  thickened,  and  presented  a  turban-like  appearance. 
There  were  superficial  ulcers  occupying  its  right  half.  The  ary-epiglottic 
fold  was  swollen,  and  presented  a  pyriform  appearance.  The  right  ven- 
tricular band  was  also  thickened  and  ulcerated.  Tiie  vocal  cords  were 
slightly  thickened,  and  the  vocal  processes  of  both  cords  ulcerated.     Tlie 

'  Handb.  d.  Allgem.  u.  Spec.  Chir.  Pitha  u.  Billroth.  Bd.  iii.  p.  360. 
*  See  aLso  Dr.  Gee's  cases  :  Barth.  Hosp.  Reports,  vols.  vii.  and  ix. 
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patient  remained  under  my  care  for  three  weeks,  and  during  tliis  time  no 
marked  change  took  place  in  the  appearances  described;  three  small 
ulcers,  however,  formed  at  the  back  of  the  tongue,  and  the  anterior  pil- 
lar (of  the  fauces)  on  the  right  side  became  ulcerated.  The  patient  was 
treated  with  soothing  inhalations  (vapor  benzoini  and  vapor  conii:  Throat 
Hospital  Pharmacopoeia),  but  they  failed  to  relieve  pain,  which  was  very 
marked.  She  subsequently  obtained  great  relief  from  the  insufflation  of 
morphia,  but  I  heard  that  she  died  early  in  March. 

"In  November,  187G,  a  young  lady,  set.  15,  was  brought  to  me  on  ac- 
count of  great  difficulty  in  swallowing.  Her  father  had  been  under  my 
care  some  years  previously  for  Iar3'ngeal  phthisis,  from  which  he  had  ulti- 
mately died;  the  rest  of  the  family  were  healthy.  This  patient  had  en- 
joyed good  health  until  the  previous  June,  when  she  was  accidentally  im- 
mersed in  a  river,  took  cold,  and  lost  her  voice.  On  examination  she  was 
found  to  be  very  thin  and  weak;  there  was  marked  duliiess  at  the  apices 
of  both  lungs,  but  no  evidence  of  softening.  The  whole  of  the  pharynx 
was  found  to  be  studded  with  minute  ulcerations,  which,  however,  were 
most  marked  on  its  posterior  wall.  The  uvula  was  greatly  thickened,  but 
very  little  elongated;  it  had  a  kind  of  brawny  consistence,  and  was  not 
at  all  oedematous.  There  was  a  fringe  of  small  excrescences  extending 
along  the  pillar  of  the  fauces  on  the  right  side.  The  epiglottis  was  so 
much  thickened  that  it  was  impossible  to  obtain  a  view  of  the  larynx.  In 
this  case  the  evening  temperature  at  9.30  was  for  several  nights  104°,  and 
on  one  occasion  10G°.  The  patient,  after  remaining  under  my  care  for 
three  weeks,  and  deriving  considerable  relief  from  insufflation  of  morphia 
twice  a  day,  left  England  to  pass  the  winter  at  Cannes,  but  took  cold  in 
Paris,  and  died  in  a  few  days." 

Pathology . — At  the  necropsy  of  a  case  reported  oy  Frankel,'  ulcers 
were  found  on  the  lateral  walls  of  the  pharynx,  on  the  roof  of  the  mouth, 
on  the  nasal  portion  of  the  posterior  wall  of  the  pharvnx,  and  on  the 
velum,  while  they  ceased  abruptly  at  the  commencement  of  the  oesophagus. 
On  microscopic  examination  the  base  of  the  ulcer  is  found  to  be  occupied 
by  a  thick  infiltration  of  round  cells,  which  extend  deeply  into  the  sub- 
mucous tissue,  even  as  far  as  the  muscles,  which,  at  these  parts,  present 
the  transverse  striae  less  distinctly  than  usual.  The  round  cells  infiltrate 
the  connective  tissue  of  the  glandulas,  but  do  not  invade  the  special  gland 
cells,  which  are  generally  in  a  state  of  fatty  degeneration.  The  latter 
liave  a  great  tendency  to  become  cheesy,  and  portions  of  cheesy  matter 
often  lie  among  the  round  cells.  Isolated  gray  nodules  are  rare.  In 
FriinkePs  case,  above  referred  to,  both  lungs  exhibited  cheesy  broncho- 
pneumonia, and  an  abundance  of  gray  nodules;  in  the  left  lung  there  was 
a  cavity  as  large  as  a  hen's  ^^^.  There  were  also  tubercles  in  the  pleura, 
liver,  and  spleen,  and  tuberculous  ulcers  in  the  intestines.  In  other  cases 
miliary  tubercle  was  found  in  the  choroid  membrane  and  in  the  kidneys, 
prostate,  thyroid  body,  etc. 

Diagnosis. — Tuberculosis  of  the  pharynx  appears  to  have  been  gene- 
rally confounded  with  syphilis,  and  to  this  fact  the  comparatively  scanty 
amount  of  clinical  observations  is  probably  due.  I  can  recall  many  cases 
which,  in  former  years,  I  put  down  as  tuberculo-syphilitic  disease,  Vjut 
which  I  have  no  doubt  now  were  instances  of  pharyngeal  phthisis.  Now 
that  the  disease  has  been  so  carefully  described,  it  will  be  seen  that  there 

'  Loc.  cit.  p.  1. 
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are  many  points  of  difference  between  the  two  maladies;  and  the  observ- 
ant practitioner,  when  once  warned,  will  not  be  likely  to  make  an  error 
in  dia^nos's.  The  lenticular  ulcers  of  pharyngeal  phthisis,  with  the  de- 
velopment of  gray  nodules  in  their  neighborhood,  are  extremely  charac- 
teristic, and  when  once  seen  can  always  afterward  be  readily  recognized. 
The  history  of  the  individual  cases  will  usually  afford  considerable  aid  to 
diagnosis,  but  it  must  not  be  forgotten  that  syphilis  and  tuberculosis  may, 
in  some  instances,  coexist.  Should  tubercle  of  the  choroid  be  present, 
as  occurred  in  one  of  Friinkel's  cases,  we  are  justified  in  assuming  that 
th(>re  is  general  miliary  tuberculosis.  The  fact  that,  in  most  cases,  the 
pharyngeal  symptoms  first  attract  the  patient's  attention,  is  of  positive 
value  in  arriving  at  a  diagnosis. 

JPrognosis. — Tuberculosis,  when  manifesting  itself  in  the  pharynx,  runs 
a  more  rapid  course  than  ordinary  pulmonary  phthisis.  Thus,  in  all  the 
recorded  cases,  death  occurred  in  a  period  varying  from  two  to  six  months. 
In  none  of  the  cases  has  recovery  taken  place,  and  it  is  probable  that  the 
pharyngeal  lesions  indicate  such  an  extensive  implication  of  all  the  struc- 
tures of  the  body  wath  tuberculosis,  that  the  issue  must  necessarily  be 
fatal.  It  is,  however,  unquestionable,  that  death  ensues  more  rapidly  in 
some  cases  than  in  others  ;  and,  for  this  reason,  Cornil '  and  Isambert  * 
have  come  to  the  conclusion  that  there  are  two  varieties  of  pharyngeal 
tuberculosis,  viz.,  an  acute,  and  a  chronic,  form.  As  the  disease  almost 
always  terminates  fatally  in  six  mouths,  this  distinction  is  scarcely  well 
founded.  A  certain  modification  in  our  prognosis  as  to  the  duration  of 
disease  may,  however,  be  required  in  different  cases. 

Treatment. — As  Friinkel '  observes,  the  recognition  of  tuberculosis  of 
the  pharynx  is  more  creditable  to  our  diagnostic  acumen  than  to  our  ther- 
apeutic skill.  But  small  results  can  be  hoped  for  from  either  local  or 
constitutional  measure^  in  such  cases.  The  administration  of  cod-liver 
oil  with  a  general  tonic  and  analeptic  treatment  may  be  attended  with 
some  slight  benefit,  and  the  life  of  the  patient  may  be  prolonged  for  a 
short  time.  Almost  all  writers  ag-ree  in  discountenancing  the  application 
of  astringent  or  caustic  solutions  to  the  ulcerated  surfaces.  Isambert 
states  that  he  has  found  some  advantage  from  the  local  use  of  glycerole 
of  morphia.  When  the  pain  is  great,  sedative  remedies  may  indeed  be 
employed  as  palliatives,  especially  in  order  to  lessen  the  difficulty  of  swal- 
lowing. With  this  view  insufflations  of  acetate  of  morphia,  gr.  \  to  gr.  4- 
once  or  twice  daily,  mixed  with  powdered  starch,  and  hot  soothing  inhala- 
tions, can  often  be  used  with  decided  benefit;  whilst  in  the  worst  cases 
recourse  must  also  be  had  to  nutritive  enemata. 

'  Journal  des  Connaissances  Mudicales,  July,  1875,  p.  198. 
"  Log.  cit.  p.  164.  *  Loc.  cit.  p.  48, 
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TRAUMATIC  PHARYNGITIS. 

Latin  JEq. — Pharyngitis  traumatica, 
French  Eq. — Pharyngite  traumatique. 
German  Kq. — Traumatische  Sclilundentziindung. 
Italian  Eq. — Faringite  traumatica. 

Definition. — Acute,  often  oedematous,  inflammation  of  the  pharynx, 
caused  by  swallowing  boiling  water  or  caustic  substances,  inhalation  of 
flame,  etc. 

Etiology. — Traumatic  inflammation  of  the  pharynx  is  most  commonly 
met  with  in  children,  as  the  result  of  an  attempt  to  drink  boiling  water 
from  the  spout  of  a  kettle.'  Swallowing  corrosive  liquids,  either  acci- 
dentally or  purposely,  is  also  a  common  cause  of  the  malady.  In  many 
of  such  cases,  however,  the  symptoms  of  the  pharyngeal  injury  are  lost 
in  the  graver  phenomena  arising  from  oedema  of  the  glottis  or  severe 
lesion  of  the  alimentary  canal.  Inflammation  of  the  pharynx  is  sometimes 
caused  by  the  inhalation  of  hot  air  or  flame,  iis  may  occur  to  persons  who, 
in  the  case  of  fire,  are  obliged  to  remain  for  some  time  in  the  burning 
buildino-  Vjefore  beins;'  rescued.^ 

iSj/mjytonis. — Pharyngitis,  as  the  result  of  any  of  the  above  causes,  is 
accompanied  by  all  the  signs  of  intense  inflammation,  with  extreme  odyn- 
phagia and  urgent  dyspnoea.  The  morbid  process  may  terminate  in  sup- 
puration of  the  connective  tissue  of  the  neck,^  and  even  in  gangrene  of 
the  affected  parts,  but,  according  to  Bamberger,*  the  latter  issue  is  an  ex- 
tremely rare  one.  In  many  instances  of  this  kind  of  injury  the  pharyn- 
geal affection  is  almost  unimportant,  as  forming  merely  a  part  of  a  deep 
and  extensive  inflammation  which  involves  the  larynx  and  oesophagus. 
With  respect  to  corrosive  poisoning,  the  symptoms  produced  by  the  vari- 
ous drugs  that  act  in  this  way  have  a  considerable  resemblance,  and  ac- 
curate conclusions  as  to  the  particular  poison  can  seldom  be  arrived  at  in 
individual  cases  without  a  chemical  analysis  of  the  contents  of  the  stom- 
ach, etc.  The  following  details  may,  however,  be  given  as  to  the  physical 
condition  of  the  y)harynx  when  acted  upon  by  those  caustic  substances 
most  commonly  swallowed  by  accident  or  taken  with  suicidal  intent. 

Sulphuric  Acid. — At  first  the  mucous  membrane  of  the   mouth   and 

pharynx  presents  a  parchment-like  aspect,  or  looks  as  if  it  had  been  smeared 

with  thin  arrowroot.*     Gradually  it    becomes    darker,  and,  turning   to  a 

Vjrownish  color,  separates  in  shreds  or  extensive  layers.*     When  the  ves- 

j,     sels  are  reached,  the  blood  is  charred  and  resembles  blacking.'     The  pain 

'  See  a  paper  on  this  subject  by  Jameson  :  Dublin  Quart.  Joum.  of  Meri  Sc,  Feb- 
ruary, 1848  ;  and  a  more  recent  one  by  Bevan  :  Dublin  Med.  Journ.,  November,  1866. 

"  Soli.s  Cohen  :  Inhalation,  its  Therapeutics  and  Practice,  p.  29-1  (Report  on  ten 
patients),  Philadelphia,  1867. 

^  Stroppa  :  Gazzetta  Lombarda,  No.  .35,  1871. 

*  Handb.  d.  Spec.  Path.  u.  Therap.,  Bd.  vi.  Abth.  i.  p.  10. 

"  Taylor  On  Poisons,  p.  178,  London,  1875. 

'  In  a  case  seen  by  Galtier  (Toxicolog'ie,  vol.  i.  p.  199).  a  piece  of  mucous  mem- 
brane representing  the  entire  lining  of  the  gullet  for  a  di.stance  of  nine  inches  waa 
expelled  at  once. 

^  See  a  case  by  Gull :  Med.  Gaz.,  1850,  vol.  xlv.  p.  1103. 
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is  severe,  but  sometimes  does  not  come  on  for  several  hours  after  the  poi- 
son has  been  swallowed. 

I\^itric  Acid  acts  much  like  sulphuric  acid,  but  the  pain  is  almost 
always  an  innnediate  symptom.  The  mucous  membrane  is  whitish  and 
soon  becomes  of  a  citron  color,  especially  over  the  tonsils. 

Hydrochloric  Acid. — The  mucous  membrane  is  highly  inflamed,  but 
otherwise  does  not  show  mucli  alteration.  Tiie  surface  of  the  tongue  is 
generally  reduced  to  a  pulp. 

Oxalic  Acid. — The  mucous  membrane  looks  white  and  softened,  and 
the  small  vessels  are  filled  with  blackened  blood.  According  to  Christi- 
son,'  this  acid  acts  as  a  poison  independently  of  its  corrosive  properties, 
by  causing  paralysis  of  the  heart. 

Carbolic  Acid  causes  the  mucous  membrane  to  become  white,  corru- 
gated, and  hardened. 

Caustic  Potash  and  Soda  have  very  similar  effects,  and  are  not  un- 
frequently  taken  in  the  form  of  soajy  lees.  The  mucous  membrane  is  soft- 
ened, detached,  and  inflamed,  whilst  numerous  patches  of  a  chocolate 
color,  almost  black,  are  perceived.  In  a  case  seen  immediately  after  its 
occurrence  by  Dr.  Deutsch  ^  the  mucous  membrane  was  of  a  bluish  red 
color,  bled  on  being  touched,  and  separated  quickly  m  shreds. 

Caustic  Ammonia  acts  much  in  the  same  way  as  potash  or  soda,  with 
this  difference,  that  the^jam  is  immediate,  and  much  greater  in  severity. 
The  mucous  membrane  is  blackened. 

PJiosjyJwrus  acts  as  a  general  irritant,  and  also  causes  redness  of  the 
mucous  membrane  of  the  throat.      The  breath  has  a  strong  odor  of  garlic. 

Tartar  Emetic  causes  soreness  of  the  mouth  and  throat,  with  aph- 
thous-like  crusts,  which  are  at  first  white,  but  afterward  become  brown 
or  black. 

Chloride  of  Zinc  (in  tne  form  of  Burnett's  disinfecting  solution)  has 
a  strongly  con-osive  action  on  the  mucous  membrane  of  the  throat,  which 
is  white  and  tliickcned,  and  has  a  strongly  destructive  action. 

Corrosive  Sublimate  causes  the  mucous  membrane  to  become  white 
and  shrivelled,  and  gives  rise  to  violent  throat  symptoms,  almost  immedi- 
ately on  being  taken. 

Arsenic  acts  as  a  general  irritant  and  has  no  corrosive  action,  whilst 
the  symptoms  of  poisoning  do  not  come  on  for  some  time  after  the  dose 
has  been  taken. 

Nitrate  of  Silver. — The  whitish  appearance  of  the  mucous  membrane, 
when  touched  by  this  substance,  is  well  known.  It  acts  as  a  powerful 
local  irritant. 

Muriated  Tincture  of  Iron  causes  inflammation  and  sw^elling  of  the 
mucous  membrane,  and  distressing*  urinary  symptoms. 

Various  saline  substances,  such  as  nitrate  of  potash,  oxalate  of  2yotash, 
salts  of  lead  or  cop})cr,  etc.,  cause  inflammation  in  the  pharynx  when  taken 
in  concentrated  forms,  and  act  as  powerful  poisons. 

Prognosis. — The  prognosis,  of  course,  depends  on  the  amount  of  in- 
jury done  to  the  tissues  of  the  pharynx,  larynx,  and  oesophagus,  and  on 
the  constitutional  effects  produced  by  the  poison.  In  slight  cases  where 
the  pharynx  alone  has  been  touched  by  the  local  irritant,  there  is  gener- 
ally a  good  prospect  of  recovery,  but  always  a  risk  of  subsequent  contrac- 
tion of  the  pharynx.  If  the  larynx  is  affected,  there  is  danger  of  imme- 
diate death  from  oedema  of  the  glottis  and  asphyxia.     Should  the  oesoph- 

'  On  Poisons,  p.  219.  «  Berliner  Med.  Zeitung,  No.  51,  1857. 
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agus  be  much  injured,  the  prospects  of  a  fatal  termination  are  usually 
more  remote,  but  not  less  certain,  from  stricture  of  the  gullet  and  ma- 
rasmus. 

Treatment. — It  does  not  come  within  the  scope  of  this  article  to  indi- 
cate the  various  remedies  that  may  be  administered  as  antidotes,  in  order 
to  neutralize  the  caustic  effects  of  corrosive  substances.  It  may  be  use- 
ful to  mention,  however,  that  as  the  action  of  the  irritant  poisons  is  very 
rapid,  but  little  benefit  can  be  expected  from  drugs  which  have  the  prop- 
erty of  rendering  them  chemically  inert  when  in  a  free  state. 

The  best  treatment  that  can  be  pursued  in  cases  of  traumatic  pharyn- 
gitis, is  one  of  a  purely  anodyne  and  emollient  character.  Opium  or 
morphia  should  be  given  in  full  doses  by  the  mouth  or  hypodermically, 
whilst  the  local  medication  of  the  part  is  best  effected  by  the  insufflation 
of  morphia,  gr.  \  to  gr.  ^  twice  or  three  times  a  day.  Hot,  soothing  in- 
halations (Throat  Hosp.  Phar.)  may  also  be  used  with  advantage,  but 
gargles  are  usually  inadmissible,  as  the  least  movement  of  the  fauces 
causes  severe  pain.  The  difficulty  of  feeding  the  patient  is  often  great, 
owing  to  the  uitense  odynphagia,  whilst  an  oesophageal  tube  cannot  be 
used  because  the  softened  state  of  the  tissues  renders  perforation  of  the 
gullet  by  the  instrument  almost  unavoidable.  As  soon  as  the  sloughs 
have  separated,  and  the  diseased  surface  has  assumed  the  character  of 
healthy  ulceration,  the  mucous  membrane  can  be  brought  into  a  healthy 
state  by  the  application  of  astringent  solutions,  such  as  the  pigmenta  of 
iron,  zinc,  or  nitrate  of  silver.' 


ANGINA  CAUSED  BY  POISONOUS  DRUGS. 

Latin  Eq. — Anginae  venenis  ortas. 
French  Kq. — Angines  toxiques. 
German  Eq. — Toxische  Anginen. 
Italian  Eq. — Angine  eccitate  da  droghe  velcnosi. 

Definition. — Morbid  conditions  of  the  pharynx  caused  by  the  action 
of  mineral  or  vegetable  poisons  taken  internallv. 

1.  Mercury. — Amongst  the  ill  consecjuences  sometimes  arising  from 
impregnation  of  the  system  with  mercury  is  a  species  of  pharyngeal  in- 
flammation characterized  by  redness  of  the  mucous  membrane,  ulcers  with 
a  grayish  colored  surface,  and  considerable  dysphagia.  At  the  same  time 
the  mouth  and  tongue  are  generally  similarly  affected,  and  ptyalism  is 
usually  present.  Tins  disease  is  most  commonly  met  with  in  gilders,  in 
persons  employed  in  quicksilver  mines,  and  in  patients  who  have  under- 
gone medical  treatment.  The  history  of  the  case  affords  the  best  aid  to 
diagnosis,  and  the  local  lesions  generally  yield  after  a  time  to  the  use  of 
astringent  gargles,  and  the  internal  administration  of  chlorate  of  potash 
— provided,  of  course,  that  the  cause  of  the  affection  has  been  removed. 

2.  Antimony. — Tartrate  of  antimony,  when  given  constantly  for  a  few 
days  in  a  concentrated  form,  has  a  very  irritating  effect   on  the  mucous 

'  Throat  Hosp.  Phar. 
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membrane  of  the  pharynx.  The  patient  complains  of  heat,  and  a  painful 
sense  of  tension  in  the  throat,  whilst  swallowing  is  rendered  extremely 
difficult.  On  inspection  the  pharynx  appears  red  and  swollen,  and  often 
covered  with  aphthous  ulcers.  A  like  condition  generally  prevails  at  the, 
same  time  in  the  mouth.  Spontaneous  resolution  occurs  in  a  few  days 
after  the  administration  of  the  remedy  has  been  discontinued.  The  affec- 
tion should  be  treated  by  gargles  containing  alum,  sulphate  of  zinc,  or 
hydrochloric  acid,  whilst  the  occurrence  of  the  accident  may  be  prevented 
by  exhibiting  the  antimony  in  the  form  of  pills. 

3.  Iodide  of  Potassium. — This  drug  exerts  a  special  effect  over  the 
mucous  membranes  of  the  nose,  conjunctivae,  and  pharynx.  In  some  per- 
sons, as  is  well  known,  a  single  small  dose  is  sufficient  to  cause  a  violent 
coryza  with  incessant  sneezing,  and  a  sensation  of  painful  tension  and 
dryness  in  the  throat.  These  symptoms  are  occasionally  accompanied  by 
salivation,  and  there  is  sometimes  slight  odynphagia.  The  attack  resem- 
bles, in  a  considerable  degree,  an  exacerbation  of  influenza,  but  in  some 
cases  the  phenomena  are  almost  confined  to  the  pharynx  and  the  salivary 
glands.  On  inspection  no  lesions  are  discernible,  be3^ond  superficial  red- 
ness of  the  mucous  membrane,  and  the  affection  subsides  spontaneously 
on  suspension  or  diminution  of  the  dose  of  the  remedy.  The  injection  of 
tincture  of  iodine  into  a  serous  cavity  is  capable  of  producing  a  similar 
set  of  symptoms. 

4.  Arsenic,  Copper,  Lead,  Zinc,  etc. — The  salts  of  all  these  metals, 
when  taken  as  medicines,  or  introduced  in  any  way  in  small  doses  into 
the  system,  have  more  or  less  power  of  causing  hyperjemia  and  superficial 
inflammation  of  the  mucous  surfaces. 

5.  Belladonna. — This  vegetable,  as  well  as  most  of  the  other  members 
of  the  natural  family  of  Solanacete,  is  capable,  when  taken  in  an  over- 
dose, of  producing  painful  throat  symptoms.  Heat  in  the  pharynx  and 
difficulty  of  swallowing  are  present,  and  there  is  considerable  congestion 
of  the  mucous  membrane.  These  phenomena  are  accompanied  by  dilata- 
tion of  the  pupils,  and  more  or  less  disturbance  of  the  intellect.  The  con- 
dition should  be  met  by  the  use  of  emollient  and  sedative  gargles,  and 
when  there  are  general  symptoms  of  intoxication,  by  the  use  of  stimulants 
— especially  strong  coffee. 


WOUNDS  OF  THE  PHARYNX. 

Latin  JEq. — Vulnus  pharyngis. 
Drench  JEq. — Plaies  du  pharynx. 
German  Eq. — Wunden  des  Schlundes. 
Italian  Eq. — Ferite  della  faringe. 

Definition. — Solutions  of  continuity  of  the  walls  of  the  pharynx  caused 
by  violence. 

Etiology,  Symptoms,  etc. — The  pharynx  is  chiefly  liable  to  be  wounded, 
in  suicidal  and  homicidal  attempts,  when  the  throat  is  cut  or  stabbed. 
Wounds  inflicted  by  drawing  a  knife  across  the  throat  are  almost  always 
situated  below  the  hyoid  bone,  as  above  this  level  the  fleshy  base  of  the 
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tongue  intervenes  so  as  to  prevent  the  instrument  penetrating  so  far  as 
the  pliaryngeal  cavity.  The  wound  is  often  in  the  thyro-liyoiJ  space,  and 
not  unl'requently  tlie  epiglottis  is  partially  divided.  Profuse  hemorrhage 
from  some  of  the  numerous  large  vessels  generally  occurs,  and  the  inci- 
sion gapes  considerably,  especially  if  the  head  is  raised.  Mucus,  saliva,  as 
well  as  blood,  escape  from  the  wound,  and  attempts  at  deglutition  are  fol- 
lowed by  the  extrusion  of  part  or  even  the  whole  of  the  ingesta  through 
the  aperture.'  Dysphagia  is  present  from  the  first,  but  there  is  seldom 
any  dyspncBa  or  alteration  of  voice,  unless  the  larynx  is  simultaneously 
injured  or  subsequently  becomes  implicated  by  extension  of  inflammation. 
It  is  just  possible,  however,  that  a  severed  fragment  of  the  epiglottis 
or  one  of  the  arytenoid  cartilages  may  drop  into  the  larynx,  and  act  as  a 
foreign  body.*  Should  there  be  much  hemorrhage  into  the  pharynx,  the 
blood  may  pass  into  the  air-passages  and  speedily  give  rise  to  fatal  as- 
phyxia. 

Wounds  of  the  pharynx  sometimes  occur  in  a  direction  from  within 
outward,  articles  held  in  the  mouth,  such  as  pipe-stems,  pen-holders,  pen- 
cils, spoons,  etc.,  being  accidentally  driven  violently  backward  and  thrust 
through  the  walls  of  the  cavity.' 

Treatment. — The  first  object  to  which  we  must  direct  our  attention  is 
the  arrest  of  hemorrhage,  if  such  be  present.  When  the  bleeding  is  con- 
siderable, and  cannot  be  restrained  by  pressure,  it  may  be  necessary  to 
cut  down  upon,  and  ligature,  one  of  the  carotid  arteries.  If  there  be  no 
accompanying  wound  of  the  air-passages,  the  edges  of  the  incision  may 
be  united  by  sutures,  whilst  the  head  is  maintained  in  a  suitable  position 
by  means  of  pillows,  bandages,  and  plasters.  When  a  portion  of  the 
epiglottis  is  partially  severed  it  is  advisable  to  remove  it  entirely,  rather 
than  to  attempt  to  unite  it  by  sutures,  as  absence  of  this  orsran  is  at- 
tended by  little  functional  inconvenience.  Should  oedema  of  the  glottis 
occur,  it  will  of  course  be  necessary  to  resort  to  tracheotomy.  During 
cicatrization  of  the  pharyngeal  wound  the  patient  must  be  fed  by  the  aid 
of  a  tube  passed  into  the  upper  part  of  the  oesophagus.  If  this  mode  of 
giving  food  occasions  spasm  of  the  glottis,  and  irritates  the  throat  gener- 
ally, it  is  advisable  to  administer  nourishment  to  the  patient  by  means  of 
nutritive  enemata.  Perfect  rest  of  the  parts  is  thus  almost  secured,  and 
the  dangers  of  such  cases  are  materially  lessened.  Should  extensive 
traumatic  inflammation  of  the  pharynx  occur,  it  must  be  treated  on  gen- 
eral principles.  In  all  cases  of  wounds  of  the  pharynx,  where  the  act  of 
deglutition  is  not  contraindicated,  the  continual  sucking  of  ice  is  a  good 
local  safeguard  against  subsequent  inflammatory  action. 


'  Moore  :  The  Lancet,  18G4.  vol.  ii.  p.  287. 

'  Gant  :  The  Scienoe  and  Practice  of  Surgery,  London.  1871,  p.  828. 

2  Macleod  :  Cooper's  Diet,  of  Pract.  Surf?.,  London,  ISTi.  vol.  ii.  p.  452;  Med.- 
Chirurg.  Transact.,  voL  xxix.  p.  3tf;  and  Durham:  Holmes  System  of  Surgery,  vol. 
ii.  p.  457. 
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FOREIGN  BODIES  IN  THE  PHARYNX. 

Latin  JEq. — Corpora  adventitia  in  pharynge. 
French  JEq. — Corps  etraiigers  dans  le  pharynx. 
German  Eq. — Fremdkorper  im  Schlundkopf. 
Italian  Eq. — Corpi  stranieri  nella  faringe. 

Definition. — Foreign  bodies  introduced  into  the  pharynx  from  with- 
out, and  arrested  there  by  being  lodged  in  recesses,  or  by  becoming  im- 
pacted in  a  wall  of  that  cavity. 

Etiology. — Foreign  bodies  often  become  arrested  in  the  pharynx. 
The  substances  which  have  been  most  frequently  found  lodged  there  are 
lumps  of  meat,  fragments  of  bone,  and  entire  fish-bones,  bristles,  leeches, 
false  teeth,  buttons,  coins,  pins,  and  needles.  I  have,  at  different  times, 
removed  every  one  of  the  bodies  named,  except  leeches.  Occasionally 
persons  are  met  with  who  appear  to  have  a  special  predisposition  to  the 
lodgement  of  foreign  bodies  in  the  pharynx,  resulting  either  from  careless- 
ness in  eating,  impaired  sensibility  of  the  mucous  membrane,  or  from  some 
unusual  irregularity  of  the  walls  of  the  pharynx,  which  causes  substances 
to  be  easily  entangled  and  arrested.  Large  foreign  bodies  generally  be- 
come lodged  at  the  lower  part  of  the  cavity,  where  the  cricoid  and  aryte- 
noid cartilages  project  backward,  or  between  the  base  of  the  tongue  and 
the  epiglottis.  Small  and  sharp  pointed  bodies  may  become  fixed  at  any 
part  of  the  pharynx,  but  are  usually  found  sticking  into  the  tonsils, 
which,  on  account  of  their  uneven  surface,  are  especially  likely  to  arrest 
passing  substances;  small  substances  may  also  be  entangled  in  the  pillars 
of  the  fauces,  or  in  the  lateral  folds  of  the  cavity.  Sometimes  a  large  or 
long  body,  as  a  needle  or  fish-bone,  is  found  stretching  across  the  entire 
width  of  the  pharynx.  With  respect  to  leeches,  these  animals  have  gen- 
erally found  their  way  into  the  throat  in  the  case  of  travellers  who,  being 
overcome  by  thirst,  have  been  obliged  to  drink  ditch-water.  Numerous 
instances  of  this  kind,  accompanied  by  sudden  and  alarming  symptoms, 
have  been  observed  and  reported  by  practitioners  from  a  very  early  date, 
Hippocrates  himself  giving  detailed  advice  as  to  the  proceedings  to  be 
adopted  in  such  a  contingency.' 

Symjytoma. — Small  pointed  substances  generally  occasion  much  dis- 
comfort, especially  during  deglutition,  although  respiration  is  not  inter- 
fered with  unless  considerable  inflammation  is  set  up.  Fragments  of  hard 
substances,  such  as  bone,  may  cause  ulceration  or  abscess  of  the  pharynx, 
but  they  more  often  merely  give  rise  to  localized  inflammation  and 
troublesome  irritation.  When  an  abscess  occurs  fistulous  openings  may 
be  formed  in  the  neck,  through  which  the  foreign  bod}'  may  eventually 
be  expelled.  Foreign  bodies  sometimes  give  rise  to  great  danger,  and 
may  even  cause  death  from  perforation  of  a  large  blood-vessel,  or  the 
foreign  body  may  penetrate  the  intervertebral  substance  and  cause  caries 
of  the  bodies  of  the  vertebrte.^     Bell  *  has  reported  the  case  of  a  lad  who, 

'  Breschet :  Diet,  des  Sciences  Med.,  1813,  vol.  vii.  p.  16. 

'  Moore  :  Loc.  eifc. 

^  Flenry  et  Scbiipfe  :  Nonveau  Diet,  de  Med.  et  de  Chir.,  vol.  i.  p.  297. 

*  Medical  Gazette,  lS-i3-43,  p.  694. 
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having-  swallowed  a  sewing'  needle  with  lii.s  food,  died  on  tlie  tenth  day 
afterward  from  hemorrhage.  At  the  autopsy  the  needle  (tliree  inches 
long)  was  found  fixed  transversely  across  the  pharynx,  the  wall  of 
which  it  had  perforated  opposite  the  middle  of  the  thyroid  cartilag'e 
whilst  the  point  was  lying  in  the  common  carotid  artery.  The  larynx, 
trachea,  and  stomach  were  found  filled  with  clotted  blood.  A  somewhat 
similar  case  is  related  by  Fingerhuth,'  in  which  a  piece  of  the  stem  of  a 
long  tobacco  pipe  became  lodged  in  the  side  of  the  pharynx,  and  after  an 
interval  of  eight  months  occasioned  fatal  hemorrhage  by  wounding  the 
carotid  in  a  sudden  movement  of  the  head.  In  some  cases  swallowing 
becomes  so  painful  that  deglutition  is  rendered  almost  impossible.  When 
a  large  foreign  body  is  impacted  in  the  pharynx,  the  chief  danger  arises 
from  the  probability  of  suffocation  on  account  of  the  entrance  to  the 
larj'nx  being  obstructed.  In  rare  instances  the  foreign  body  may  become 
impacted  in  such  a  way  as  to  press  down  tlie  e])iglottis  and  occasion  sud- 
den death.     In  such  a  case  the  patient  appears  to  die  in  a  fit  of  apoplexy. 

If  a  patient  complain  of  a  foreign  substance  being  arrested  in  the 
pharynx,  a  view  of  the  parts  can  sometimes  be  obtained  by  placing  the 
individual  with  his  mouth  open  opposite  a  window,  directing  him  to  take 
a  forcible  inspiration,  and  pressing  down  the  tongue  with  the  finger.  In 
most  cases,  however,  the  laryngoscope  must  be  made  use  of,  as  by  this 
appliance  alone  is  it  possible  to  inspect  the  whole  of  the  pharyngeal 
cavity.  When  the  parts  are  thoroughly  examined  in  this  way,  it  is  rare 
that  a  foreign  body,  however  small,  escapes  notice;  but  when  nothing 
can  be  seen,  further  examination  should  be  made  with  the  finger,  as  it  is 
possible  that  a  small,  pointed,  semi-transparent  body,  such  as  a  fish-bone 
or  bristle,  may  in  this  manner  be  detected.  Even  coins  have  been  discov- 
ered imbedded  in  the  folds  of  mucous  membrane  which  pass  from  the 
sides  of  the  i)harynx  to  the  larynx,  after  having  remained  undetected  for 
a  considerable  time  in  this  position.'  Thus  a  case  is  recorded  in  which  a 
halfpenny  remained  in  the  pharynx  of  a  child  eight  months,  and  was 
ultimately  brought  up  after  a  fit  of  coughing.'  In  rare  instances  foreign 
bodies  may  get  into  the  pharynx  by  penetrating  the  structure  of  the 
neck.  In  illustration  of  this  fact  an  instance  is  on  record  in  which  a  sur- 
geon removed  from  the  pharynx  of  a  woman  a  sewing  needle,  wiiich  had 
been  thrust  into  her  neck  half  an  hour  previously.* 

iJiaf/nosis. — The  history  of  the  case,  and  inspection  of  the  pharynx, 
will  generally  afford  conclusive  evidence  as  to  the  nature  and  position  of 
the  foreign  body.  It  must  be  remembered,  however,  that  the  substance 
may  sometimes  have  been  swallowed  or  ejected  a  short  time  after  its 
lodgement,  though  the  patient  may  still  continue  to  experience  a  sensation 
as  if  something  were  sticking  in  his  throat.  When  the  ])harynx  is  unusu- 
ally sensitive,  or  especially  when  a  particular  spot  on  its  walls  is  in  an 
irritable  condition,  a  patient  after  taking  food  is  very  likely  to  imagine 
that  something  has  become  fixed  in  the  throat.  Hysterical  women  are 
particularly  prone  to  become  possessed  with  such  an  idea,  and  to  persist 
in  it  for  weeks  or  months  in  spite  of  all  assurances  as  to  the  groundless- 
ness of  their  delusion.  Again,  with  respect  to  children,  serious  symp- 
toms, due  to  the  impaction  of  a  foreign  body  in  the  throat,  may  be   pres- 

'  Prenss.  Vereinszeitung,  N.  F.  vii.  No.  23,  1864. 
•  '  Durham  :  Holmes'  System  of  Surgery,  vol.  ii.  p.  519. 

3  Ogier  Ward  :  Tran.s.  Path.  Soc,  1848-49. 
*  Jardine  Murray  :  Jled.  Times  and  Gazette,  1859,  p.  408. 
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ent,  whilst  the  history  of  the  case  does  not  afford  the  slightest  clue  to 
the  orio-in  of  the  phenomena. 

I-*ro<jnosts. — If  the  foreign  body  can  be  removed,  the  prospect  is  of 
course  perfectly  satisfactory,  but  if  it  remain  in  the  throat,  the  prognosis 
must  depend  on  its  size  and  nature.  Thus  a  large  body  may  threaten 
death  from  suffocation,  and  a  small  one  may  give  rise  to  a  fatal  result  by 
penetrating  a  vital  part.  A  sharp  body,  such  as  a  bone,  is  more  danger- 
ous in  its  remote  consequences  than  a  smooth  one.  Rokitansky '  thinks 
that  the  impaction  of  small  hard  bodies,  such  as  cherry  stones,  at  the 
lower  part  of  the  pharynx  may  cause  the  formation  of  a  diverticulum. 

IVeatment. — The  pharynx  being  as  thoroughly  accessible  to  instru- 
ments as  it  is  to  vision,  foreign  bodies,  lodged  in  its  cavity,  can  gener- 
ally be  easily  removed.  Large  pieces  of  soft  substances,  such  as  luuips 
of  meat,  may  be  seized  with  the  fingers  or  with  forceps  and  extracted,  or 
they  may  be  pushed  down  into  the  gullet  with  a  probang.  Coins  can  be 
removed  with  forceps,  or  if  they  are  impacted  at  the  orifice  of  the  oeso- 
phagus the  mone3--probang  may  often  be  used  with  success.  Small 
pointed  bodies,  such  as  fish-bones,  bristles,  pins,  etc.,  imbedded  in  the 
substance  of  the  tonsils,  or  entano-led  in  the  folds  of  mucous  membrane, 
are  best  seized  by  suitable  forceps,  and  drawn  out  in  the  direction  of  their 
long  axis.  Plates  of  artificial  teeth  can  usually  be  most  easily  extracted 
by  the  aid  of  forceps.  When  summoned  to  a  patient  who  is  almost  suf- 
focated, it  may  not  be  possible  to  make  a  thorough  exploration  of  the 
throat,  and  tracheotomy  may  be  immediately  necessary.  The  common, 
but  fatal,  practice  is  at  once  to  use  a  probang,  and  to  force  the  obstruct- 
ing object  onward.  A  foreign  body,  comparatively  harmless  in  tlie 
pharynx,  is  thus  often  driven  into  the  larynx  or  even  into  the  bronchi,  or 
may  become  impacted  in  the  CBsophagus."  At  the  same  time  great  in- 
jury is  often  done  to  the  soft  parts.  If  the  patient's  respiration  could 
support  a  probang,  an  inspection  could  certainly  be  made;  but  if  he  ap- 
pear to  be  dying  of  apnoea,  tracheotomy  may  be  necessary  before  the  ex- 
traction of  the  foreign  body  can  be  accomplished.  When  no  foreign 
substances  can  be  detected  after  careful  examination,  it  is  advisable,  even 
though  the  patient's  sensations  lead  him  to  believe  that  the  cause  of  his 
trouble  is  not  removed,  to  wait  for  some  little  time  before  subjecting  him 
to  further  manipulation.  For  the  sensations  of  the  patient  are  often  un- 
reliable, and  although  the  foreign  substance  may  have  been  extracted,  a 
feeling  of  heat,  pricking,  or  constriction  in  the  pharynx,  may  be  expe- 
rienced for  some  time  afterward.  Such  sensations  deceive  the  sufferer 
by  simulating  the  presence  of  some  offending  substance.  By  leaving 
the  parts  at  rest,  if  there  be  any  foreign  body  in  the  pharynx,  it  will  often 
work  its  way  out,  and  be  swallowed  or  ejected  by  the  mouth,  or  it  can  be 
subsequently  removed.  As  a  rule,  the  sensations  which  remain  after  the 
extraction  of  a  foreign  body,  generally  subside  in  a  few  hours,  although 
in  some  cases  they  persist  for  several  months,  and  cause  the  utmost  mis- 
ery. There  is  usually  some  hypenvmia,  and  probably  also  a  morbid  con- 
dition of  the  terminal  nerve-fibres.  Such  cases  are  frequentlv  difficult  to 
cure.  The  application,  however,  of  astringents  to  the  mucous  membrane, 
and  the  employment  of  galvanism,  usually  relieve  the  symptoms  after  a 
time.  In  some  instances  change  of  air  and  scene  is  necessary  in  order  to 
dispel  the  impression,  and  travelling  should  be  recommended.      In  ordi- 

'  Patholog'ical  Anatomy  (New  Syd.  Soc.  Trans.),  vol.  ii.  p.  12. 
*  bchr..tter  :  Medical  Examiner,  March  23,  187U. 
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nary  cases  the  discomfort  remaining'  after  the  removal  of  a  foreign  body 
from  the  pharynx  will  be  much  alleviated  by  directing  the  jDatient  to  sip 
a  little  iced  water  from  time  to  time,  or  to  suck  and  swallow  small  pieces 
of  ice.  It  must  not  be  forgotten  that  occasionally  two  foreign  bodies — 
especially  fish-bones — may  be  present  at  the  same  time  in  the  pharynx 
without  the  patient  being  aware  that  there  is  more  than  one  substance. 
Hence,  if  the  sensations  remain  after  the  removal  of  the  foreign  body,  a 
further  examination  should  be  made.  A  remarkable  instance  of  this  oc- 
curred to  me  a  few  years  ago.  An  eminent  Glasgow  surgeon  consulted 
me  on  account  of  a  fish-bone  which  had  become  lodged  in  his  throat  three 
or  four  months  previously.  I  succeeded  in  removing  a  fish-bone  from  the 
lower  part  of  the  pharynx.  I  told  him  that  "he  might  feel  the  sensation 
for  a  day  or  two,  but  tliat  there  could  be  nothing  more  in  the  throat." 
Two  days  afterward  the  gentleman  returned  to  me,  saying  that  he  felt 
sure  there  was  another  bone  near  the  site  of  the  one  I  had  removed,  and 
on  making  examination  I  found  that  his  sensations  were  accurate,  and 
that  a  second  bone  was  lodged  in  the  throat  at  the  spot  indicated.  On  its 
removal,  no  further  unpleasant  feelings  were  experienced.  It  may  be  re- 
marked that,  between  the  removal  of  the  first  and  second  bone,  the  pa- 
tient had  not  partaken  of  any  fish. 


NEUROSES  OF  THE  PHARYNX. 

Latin  Eq. — Neuroses  pharyngis. 
French  Eq. — Nevroses  du  pharynx. 
German  Eq. — Neurosen  des  Schlundes. 
Italian  Eq. — Nevrosi  della  faringe. 

Definition. — Disordered  sensibility  of  the  mucous  membrane  of  the 
pharynx,  or  a  perverted  or  impaired  action  of  the  pharyngeal  muscles, 
due  to  central  or  local  disease  of  the  nervous  system. 

Nervous  affections  of  the  pharynx  are  divided  into  neuroses  of  sensa- 
tion and  neuroses  of  motion. 

Neuroses  of  Sensation. 

Under  this  head  four  conditions  of  the  mucous  membrane  in  which 
the  sensibility  is  altered  may  be  grouped,  viz.,  antesthesia,  hyperesthesia, 
paraisthesia,  and  neuralgia. 

An(KSthesia. — This  neurosis  is  generally  of  little  clinical  importance, 
but  occasionally,  according  to  Krisliaber,'  diminished  sensibility  is  one  of 
the  earliest  symptoms  of  progressive  bulbar  paralysis.  It  is  nearly  always 
present  in  diphtheritic  paralysis.  In  insane  patients'  it  may  occasionally, 
however,  be  found  to  exist  without  any  motor  disturbances,  or  may  re- 
sult from  the  action  of  certain  drugs,  such  as  morphia  or  chloroform  ap- 
plied locally.  To  cure  the  affection,  galvanism  may  be  applied  to  the  part, 
and  strychnine  administered  internally  or  introduced  hypodermically. 

'  Gazette  Hebd.,  1872,  p.  772. 

'  Zierassen's  Cyclopajdia,  vol.  vi.  p.  993. 
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JTi/percpsthesia. — Abnormal  sensibility  is  of  much  more  frequent  occur- 
rence than  the  affection  just  described.  It  is  met  with  very  frequently 
in  individuals  otherwise  perfectly  healthy,  and  often  forms  one  of  the 
greatest  difficulties  the  laryngoscopist  has  to  contend  with  in  order  to 
obtain  a  view  of  the  interior  of  the  larynx.  The  introduction  of  the  Eus- 
tachian catheter  may  also  be  rendered  impossible  on  account  of  hyper- 
aesthesia  in  the  pharyng-o-nasal  region.  It  may  be  useful  to  mention 
here  that  even  in  the  normal  condition  there  is  a  considerable  difference 
in  the  sensibility  of  various  parts  of  the  pharynx.  Thus  it  is  great- 
est on  the  arch  of  the  palate,  whilst  the  posterior  wall  of  the  cavity  may 
generally  be  touched  without  provoking  anv  reflex  action.  Every  variety 
of  hyperresthesia  may  be  met  with  in  hysterical  women,  whilst  an  in- 
creased sensitiveness  of  the  parts  generally  accompanies  inflammatory 
conditions,  acute  or  chronic.  No  special  measures  are  demanded  for  the 
cure  of  hypernesthesia  of  the  pharynx,  except  when  the  practitioner  re- 
quires to  pass  instruments  into  the  cavity  for  the  examination  or  local 
treatment  of  the  adjacent  jDarts.  These  will  be  described  in  the  article 
on  "  Laryngoscopy." 

Panvsthesia. —  This  condition  may  occur  without  any  overt  cause  in 
hysterical  women,  but  it  generally  follows  the  removal  of  a  foreign  body. 
The  patient  complains  of  something  sticking  in  the  throat,  such  as  a  hair, 
a  fish-bone,  or  a  rough  fragment  of  some  hard  substance.  When  this 
morbid  sensation  is  consequent  on  the  previous  lodgment  of  a  foreign 
body  it  generally  passes  away  spontaneously  in  a  day  or  two;  but,  some- 
times, it  may  remain  for  months — or  even  years,  as  already  explained 
under  "  Foreign  Bodies  in  the  Pharynx."  When  dependent  on  hysteria, 
the  general  measures  usually  adopted  for  the  relief  of  the  complaint 
should  be  employed. 

Neuralgia. — This  affection  of  the  pharynx  has  not  hitherto  been  ac- 
curately described.  Turck,*  however,  mentions  some  half-dozen  exam- 
ples (four  occurring  in  females)  where  severe  pains  of  the  soft  palate, 
principally  on  one  side,  were  complained  of.  The  affection  appears  to 
have  been  incurable  in  one  instance,  whilst  the  rest  recovered  in  a  few 
weeks  under  the  influence  of  strong  applications  of  nitrate  of  silver.  Some 
of  these  cases,  however,  approached  more  nearly  to  simple  hyperiesthesia 
or  paraesthesia  than  to  veritable  neuralgia. 

Many  instances  of  this  disease  have  come  under  my  notice.  In  most 
of  the  cases  the  patients  were  young  girls  under  twenty,  but  I  have  met 
with  the  affection  in  married  women  between  thirty  and  forty.  In  some 
of  these  cases  there  was  antemia,  and  more  rarely  chlorosis,  but  many  of 
the  patients  were  otherwise  healthy.  In  most  of  the  cases  the  patients 
were  not  in  the  least  hysterical.  Sometimes  there  was  local  hyperasmia: 
sometimes  anaemia.  In  the  former  cases,  free  scarification  proved  very 
useful.  In  nearly  all  instances  applications  of  tincture  of  aconite,  three 
or  four  times  a  day,  were  of  the  greatest  benefit,  and  this  drug  has  often 
proved,  in  my  hands,  the  only  remedy  which  gave  relief. 

Neuroses  op  Motion. 

Spasm. — This  symptom  is  rarely  met  with  except  in  cases  of  acute 
oedema   of  the   uvula,  intense   pharyngitis,  and   hydrophobia.     The  con- 

I  Wiener  Allgem.  Med.  Zeitung,  No.  9,  1863. 
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strictors  of  the  pharynx,  however,  often  participate  more  or  less  in  spas- 
modic stricture  of  the  CEsophagus.  Twitching  movements  of  the  pal- 
ate, according  to  Wagner,'  also  occur  in  advanced  cases  of  paralysis 
agitans.  Thus,  in  a  patient  suffering  from  constitutional  syphilis  and 
paralysis  of  one  half  of  the  body  (the  palate  not  being  involved),  Wagner 
observed  movements,  synchronous  with  the  pulse,  on  one  side  of  the 
palate. 

Paralysis. — There  are  four  kinds  of  paralysis  of  the  palate  and  pha- 
rynx:— (1)  the  affection,  which  is  a  frequent  sequel  of  diphtheria,  and  oc- 
casionally met  with  after  common  angina;  (2)  the  slight  paralysis  which 
is  sometimes  associated  with  facial  paralysis;  (3)  the  loss  of  power,  which 
is  one  of  the  most  marked  phenomena  of  progressive  bulbar  paralysis; 
and  (4)  paralysis  of  the  constrictors  of  the  piiarynx,  which  is  always  asso- 
ciated with  a  similar  condition  of  the  oesopliageal  canal. 

Diphtheritic  paralysis  of  tJie  palate  is  a  common  sequel  of  membra- 
nous sore  throat.  An  analogous  affection,  however,  sometimes  follows  a 
simple  angina,  and  may  perhaps  arise  from  mere  debility.  Cases  of  the 
former  kind  have  been  reported  by  Drs.  Gubler,"  Broadbent,-^  Hermann 
W^eber,  Silver,  and  others;  and  Dr.  Broadbent  *  has  recorded  an  instance 
in  which  the  disease  (associated  with  loss  of  power  of  the  abductors  of 
the  vocal  cords  and  slight  dyspliagia)  arose  spontaneously  in  a  child  six 
years  of  age.  It  is  probable  that  inflammatory  disease  of  the  pharynx, 
such  as  tonsillitis,  general  pharyngitis,  putrid  sore  throat,  or  syphilis, 
may  give  rise  to  more  or  less  disturbance  of  the  motor  apparatus  of  this 
region;  but  it  is  only  in  diphtheria  that  other  nerve-centres  suffer,  so 
that  this  fact  affords  a  means  of  differential  diag-nosis.  The  voice  acquires 
a  characteristic  nasal  timbre,  the  modification  of  certain  articulate  sounds 
being  very  characteristic,  owing  to  the  impossibility  of  closing  the  naso- 
pharyngeal passage.  Thus  ruh^  head,  and  egg  become  rum,  hent,  and 
enk." 

On  inspection,  the  velum  pendulum  palati  and  uvula  are  seen  to  be 
relaxed,  and  although  during  inspiration  and  expiration  the  uvula  moves 
backward  and  forward  under  tlie  force  of  the  current  of  air,  the  power  of 
voluntarily  raising  it  is,  to  a  great  extent,  lost.  This  feature  is  generally 
unilateral,  and  wlien  bilateral  it  always  affects  one  side  much  less  than 
the  other,  giving  rise  to  a  mere  paresis  of  the  muscles  on  the  side  least 
affected.  There  is  also  generally  loss  of  sensibility  in  the  veil  of  the  pal- 
ate. The  affection  usually  comes  on  about  a  fortnight  after  the  com- 
mencement of  convalescence,  and  is  sometimes  followed  by  general  paraly- 
sis or  paresis  of  the  muscles  of  the  extremities.  The  patient  first  per- 
ceives the  difficulty  of  swallowing,  in  taking  fluids,  which  frequently 
regurgitate  through  the  nose  or  pass  into  the  larynx.  This  symptom  is 
partly  due  to  the  implication  of  the  depressors  of  the  epiglottis.  The 
power  of  expectoration  is  often  lost,  and  mucus  accumulates  about  the 
lower  part  of  the  phar\'nx,  and  is  only  dislodged  by  an  effort  of  vomiting. 
The  taste  is  always  more  or  less  blunted.  In  some  cases  a  constant  prick- 
ing sensation  is  felt  in  the  throat.  Some  illustrative  cases  will  be  found 
under  "  Neuroses  of  the  Larynx,"  and  the  various  associated  paralyses 
which  occur  in  diphtheria  are  briefly  described  in  the  article  on  that  sub- 
ject. 

'  Ziemssen's  Cyclopaadia,  p.  993.  -  Loc.  cit. 

3  Lancet,  March  4,  1871.  ■•  Clin.  Soc.  Trans.,  1871.  p.  93. 

="  Donders :  New  Sydenham  Soc.  Trans.,  18G4. 
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Galvanism  and  faradism  should  be  applied  every  day  or  two,  by  means 
of  the  laryngeal  electrode,  until  a  decided  amelioration  of  the  symptoms 
is  obtained.  At  the  same  time  general  tonics  are  indicated,  and  strych- 
nia may  be  administered,  either  hypodermically  or  by  the  mouth.  The 
patient  should  only  be  allowed  to  swallow  jKinada,  soups  made  almost 
solid  by  the  addition  of  corn  flour,  and  very  firm  wine  jellies.  Occa- 
sionally it  may  be  necessary  to  feed  with  the  oesophag'eal  tube,  ot  per 
rectum. 

Paralysis  of  the  palate  in  association  with  facial  paralysis  occurs,  ac- 
cording to  Erb,'  when  the  cause  of  paralysis  is  situated  above  the  geni- 
culate ganglion.  The  uvula  usually  deviates  to  one  side  or  the  other — 
generally  to  the  healthy  side,  and  scarcely  moves  in  phonation.  This 
nerve-lesion  does  not  require  any  special  treatment,  as  it  is  merely  an  un- 
important though  interesting  phenomenon  sometimes  occurring  in  con- 
nection with  "^acial  paralysis. 

Palato-glosso  pliaryngeal  parctlysis  is  always  one  of  the  most  marked 
phenomena  of  progressive  bulbar  paralysis.  The  disease  is  said  to  be 
rarely  met  with  before  the  age  of  forty,  but  I  have  treated  patients  aged 
twenty-seven,  twenty-nine,  and  thirty-eight.  Exposure  to  cold  is  often 
the  cause  of  the  disease,  but  it  has  been  likewise  attributed  to  prolonged 
mental  excitement,  bodily  fatigue,  and  insufficient  nourishment.  The 
malady  commences  in  the  tongue,  next  affects  the  lips,  and  soon  after 
the  palate  and  pharynx.  There  is  indistinctness  and  slowness  of  speech 
at  an  early  period  of  the  disease  from  the  imperfect  mobility  of  the 
tongue,  but  before  long  the  labial  consonants  and  vowels  cannot  be  prop- 
erly formed,  and  all  words  in  which  p  hv  fm  occur,  and  those  com- 
mencing with  10  y  o  u,  are  indistinctly  pronounced.  As  the  disease  pro- 
gresses, speech  becomes  quite  unintelligible,  and  dysphagia,  which  at  a 
ver}'  early  stage  is  present  to  a  slight  extent,  becomes  so  severe  that  the 
patient  can  scarcely  take  an  atom  of  food  or  a  drop  of  fluid.  His  saliva 
cannot  be  swallowed,  and  dribbles  from  the  mouth.  The  extreme  dys- 
phagia is  partly  due  to  the  paralysis  of  the  constrictors  and  partly  to  pa- 
ralysis of  the  epiglottis,  which,  being  unable  to  close  over  the  larynx, 
permits  the  ingesta  to  enter  the  air-passage.  The  salivary  secretion  can- 
not be  swallowed,  and  is  at  the  same  time  absolutely  increased  in  quan- 
tity. The  patient  can  often  only  sleep  sitting  in  a  chair,  with  his  head 
resting  on  the  table,  so  that  the  saliva  may  run  out  of  the  mouth.  If  by 
chance,  during  sleep,  the  saliva  reaches  the  larynx,  the  patient  awakes 
with  a  fearful  attack  of  spasm  of  the  glottis. 

The  disease  consists  essentially  in  degenerative  atrophy  of  the  gray 
nuclei  in  the  floor  of  the  fourth  ventricle,  in  sclerotic  changes  in  the  me- 
dulla and  spinal  cord,  and  in  atrophy  of  the  paralyzed  nerves  and  muscles. 

The  disease  is  probably  always  fatal,  the  cases  of  supposed  recovery 
from  progressive  bulbar  paralysis  having  most  likely  been  due  to  pressure 
on  the  medulla.  Life  is  so  distressing  whilst  it  lasts,  that  the  duty  of  the 
physician  is  to  promote  the  euthanasia. 

Paralysis  of  the  constrictors  is  characterized  by  dysphagia,  and  loss 
of  power  of  the  oesophagus  always  coexists.  The  same  treatment  is  re- 
quired as  that  hereafter  recommended  for  the  oesophageal  affection.* 

'  Ziemssen's  CyclopEedia,  vol.  xi.  p.  490. 

^  This  completes  the  list  of  diseases  of  the  pharynx  proper.  Those  which  follow 
generally  attack  the  pharynx  in  common  with  the  mucous  membrane  of  the  adjacent 
parte. 
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APHTHAE. 

(Syxonym:  Thrush.) 

Latin  Eq. — Aphthae. 
French  Eq. — Aphtheuse.     Muguet. 
German  Eq. — Schwiimmchen  Aphthen. 
Italian  Eq. — Afte. 

Definition. — Inflammation  of  the  mouth  and  throat  characterized  bj 
the  presence  of  whitish  vesicles  or  ulcers,  which  frequently  serve  as  a 
nidus  for  parasitic  fungi. 

Etiology. — Aphthous  spots  are  occasionally  met  with  in  the  pharynx, 
thouffh  they  are  more  common  in  the  mouth.  The  affection  is  most  fre- 
quently met  with  in  new-born  infants,  and  in  these  cases  acidity  of  the 
stomach  is  almost  always  present;  but  it  also  occurs  in  the  last  stages  of 
debilitating  diseases,  especially  phthisis,  and  is  occasionally  met  with  as 
a  sequela  of  measles.  Aphthous  affections  are  much  oftener  seen  in  cold, 
damp  climates  than  in  warm  and  dry  regions.  A  low  state  of  the  system 
appears  to  be  the  most  important  factor  in  the  production  or  predisposi- 
tion to  aphtlux?.  According  to  Fabre  '  the  autumn  season  is  most  favor- 
able to  the  occui-rence  of  the  disease. 

Syynptorns. — Small  white  spots  or  patches  about  the  size  of  a  pin's 
head  are  seen  in  the  greatest  number  on  the  inside  of  the  lower  lip  and 
cheeks,  on  the  sides  and  under  surface  of  the  tongue,  on  the  tonsils,  and 
on  the  veil  of  the  palate.  Two  stases  can  sometimes  be  recognized  in  the 
course  of  aphthse,  viz.,  a  vesicular  and  an  ulcerative  condition,  but  some- 
times there  is  a  small  patch  of  exudation  from  the  commencement.  The 
vesicles  first  appear  as  small  elevations  or  papules,  of  a  red  color,  hard, 
and  painful.  They  quickly  become  white  at  their  summits,  and  are  dis- 
tended by  a  fluid  which  soon  ruptures  the  vesicles.  Small  superficial 
ulcers,  with  steep  sides  and  a  grayish  white  floor  result.  The  floor  is  cov- 
ered by  pultaceous  matter,  which  is  constantly  secreted  and  thrown  off — 
sometimes  in  large  quantities.  When  the  ulcers  are  about  to  lieal  they 
lose  their  whitish  aspect,  and  the  circumference  gradually  narrows,  until 
a  livid  speck  on  the  mucous  membrane  is  the  only  trace  of  the  former 
presence  of  the  aphthae.  Sometimes  the  lining  membrane  of  the  mouth 
and  throat  looks  as  if  it  had  been  dusted  over  with  flour — the  whole  of  the 
mucous  membrane  being  covered  witli  minute  white  specks.  When  the 
spots  and  ulcers  are  very  numerous  they  become  confluent,  and  in  some 
cases  successive  crops  of  vesicles  continue  to  come  out  for  several  weeks. 
Great  soreness  of  the  mouth  and  fauces  accompanies  aphthae,  and  in  many 
cases  a  m:irked  febrile  condition  of  a  sympathetic  nature  is  excited  by  the 
malady.  In  the  case  of  infants  there  is  often  diarrhoea  with  flatulency 
and  colicky  pains. 

Dictgnosis. — Separate  spots  of  aphtha?  are  not  likely  to  be  mistaken, 
but  when  the  disease  is  confluent  the  appcffaiice  of  a  false  membrane  is 
simulated,  and  close  examination  will  be  necessary,  in  order  to  diagnose 

'  Diet,  des  diet,  de  BIc3d. 
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between  this  malady  and  diphtheria.  The  whitish  pultaceous  matter 
which  breaks  up  on  being  touched  can  be  easily  distinguished  from  the 
homogeneous,  closely  adherent,  and  tougli  membrane  of  well  marked  diph- 
theria, but  there  are  some  cases  which  occupy  a  middle  ground  and  are 
very  difficult  to  differentiate. 

Pathology. — The  nature  of  the  affection  has  to  a  great  extent  been 
explained  in  speaking  of  the  symptoms.  It  remains  only  to  be  added 
that  a  special  fungus,  the  oidium  albicans,  is  often  met  with  in  great 
quantities  in  the  whitish  cord-like  matter  which  characterizes  the  disease. 

Prognosis. — In  infants  aphthaj  seldom  cause  death,  but  in  rare  cases 
the  oesophagus  may  become  ulcerated  to  such  an  extent  as  either  to  ren- 
der swallowing  impossible  or  to  provoke  ejection  of  food  as  soon  as  it 
reaches  the  stomach.  In  the  last  stage  of  debilitating  diseases  aphthie 
generall}^  constitute  an  unmistakable  sign  of  approaching  dissolution. 

Treatment. — In  the  case  of  infants  it  is  ver\'  important  to  attend  to 
the  diet,  x^hich,  if  possible,  should  consist  of  the  mother's  milk  alone. 
Lime  water,  or  the  alkaline  carbonates,  are  often  of  great  service.  As  an 
internal  agent  chlorate  of  potash  appears  to  exert  a  remarkable  influence 
in  hastening  the  disappearance  of  the  aphthae.  Five  or  six  grains  may  be 
given  every  four  hours.  Pernitrate  of  iron  may  also  be  used  advanta- 
geously as  an  internal  remedy.  A  general  tonic  and  analeptic  treatment 
will  always  be  required  in  addition  to  other  measures.  The  Mel  Boracis, 
P.  B.,  or  borax  diluted  with  white  sugar  (1  in  10),  is  an  excellent  remedy 
in  the  case  of  children.  A  pinch  of  the  latter  mixture  should  be  placed 
at  the  back  of  the  child's  tongue,  and  allowed  to  dissolve.  The  pain  and 
soreness  are  usually  much  relieved  by  the  frequent  use  of  honey  or  glyce- 
rine, with  borax.  Equal  parts  of  glycerine  and  turpentine  are  very  bene- 
ficial in  the  later  stages.  The  ulcers  can  often  also  be  successfully  treated 
by  daily  application  of  sulphate  of  copper  (gr.  x.  ad  5  j.).  In  the  case  of 
adults  where  there  is  great  soreness,  free  cauterization  with  the  solid  stick 
of  nitrate  of  silver  affords  immediate  and  marked  relief.  Sir  William 
Jenner  '  first  pointed  out  that  in  cases  where  a  parasitic  fungus  is  present 
a  lotion  of  sulphite  of  soda  (a  drachm  to  the  ounce)  will  kill  the  parasite, 
and  thus  cure  the  disease  in  about  twenty-four  hours. 


DIPHTHERIA. 


Synonyms. — Several  pages  might  be  written  of  synonyms  which  at 
different  times  have  been  emplo3-ed  in  describing  diphtheritic  affections, 
but   simple  inflammatory  diseases,  distinctly  pellicular  affections,  and  le- 

'  iled.  Times  and  Gaz.,  vol.  vii.  p.  183. 

^  Inasmuch  a.s  a  diphtheria  gf-nerally  commences  in  the  pharynx,  and  when  it 
affects  other  parts,  most  frequently  attacks  them  by  extension,  I  have  thou^^it  it 
right  to  treat  the  whole  disease  in  this  section.  I  am  the  more  inclined  to  adopt  this 
plan  as  I  entertain  the  view  that  croup  is  only  a  form  of  diphtheria  in  which  the  local 
expression  is  found  iu  the  larynx  and  trachea — as  it  often  is  in  the  nares  (with  or 
wiihout  its  occurrence  in  other  parts).  This  proposition  will  be  developed  in  the  body 
of  the  article  in  some  detail,  and  I  have  only  to  remark  here  that,  by  sacrificing  the 
strictly  anatomical  arrangement  of  the  work  in  this  instance,  I  hope  to  give  a  better 
idea  of  the  disease  as  an  entity,  than  I  could  do  if  I  treated  the  diphtheritic  aifectiona 
of  the  larynx  and  nose  in  separate  sections. 
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sionsof  innervation  have  been  so  confused  together  by  the  earlier  writers 
in  medicine,  that  there  is  little  or  no  advantage  to  be  gained  by  collect- 
ing the  numerous  synonyms  employed  by  different  authors  at  various 
times.  The  term  diphtheritis  was  originally  suggested  by  Bretonneau, 
who,  observing  that  the  disease  was  differentiated  from  other  similar  mal- 
adies by  the  formation  of  a  false  skin  or  membrane,  coined  tlie  word 
diphtkerite  from  the  Greek  htt^Oipa,  a  skin  or  parchment,  and  ite  from  trr/s 
(ei/i-i),  hasty,  impetuous,  the  well-known  termination  used  in  medicine  to 
imply  intlanmiation.  Trousseau  subsequently  modified  the  word  to  diph- 
therle,  in  order  to  get  rid  of  the  etiological  doctrine  of  inflammation  which 
the  affix  indicated,  and  the  term  f?i'}j»//i/if:/v'a  was  adopted  by  our  Registrar- 
General.  Names  indicative  of  inflammation  still  hold  their  ground,  how- 
ever, amongst  German  and  Italian  writers. 

Latin  Eq. — Cynanche  membranacea;  C.  maligna;  C.  pharyngea  maligna; 
C.  pharyngea  epidemica;  C.  trachealis.  Angina  suffocativa;  A. 
polyposa;  A.  membranacea;  A.  perniciosa.  Diphtheria.  Diphthe- 
ritis. 

French  Eq. — Anginecouenneuse;  A.  fibrineuse.    Diphtherite.  Diphtheric. 

German  Eq. — Diphtheritische  Entziindung  der  Rachen-  und  Kehlkopfs- 
schleimhaut. 

Italian  Eq. — Mala  in  canna.     Difterite. 

Definition. — A  specific  communicable  disease,  occurring  epidemically, 
endemically,  and  solitarily,'  and  characterized  by  more  or  less  inflamma- 
tion of  the  mucous  membrane  of  the  pharynx,  larynx,  or  air-passages,  and 
by  the  formation  on  the  surface  of  those  parts — especially  on  the  mucous 
membrane  of  the  fauces  and  windpipe — of  a  layer  or  layers  of  lymph  or 
false  membrane,  generally  showing  signs  of  bacteroid  mycosis.  During 
an  epidemic  other  mucous  surfaces  exposed  to  the  air,  and  wounded  sur- 
faces of  the  common  integument  occasionally,  but  less  frequently,  become 
covered  with  a  layer  of  lymph,  subsequently  to,  or  independently  of,  a 
formation  of  memf^rane  in  the  more  ordinary  situations.  The  disease  is 
generally  of  an  adynamic  character,  is  often  associated  with  a  disturbance 
of  the  renal  function  (albuminuria),  and  is  frequently  followed  by  lesions 
of  innervation  rarely  giving  rise  to  permanent  paralysis.  The  symptoms 
as  regards  respiration,  vocalization,  and  deglutition  vary  with  the  site  of 
the  disease.  By  far  the  larger  proportion  of  fatal  cases  terminate  by 
gradual  apnoea,  but  a  certain  percentage  sink  from  asthenia,  blood-poison- 
ing, and  cardiac  thrombosis. 

History. — The  presence  of  a  membraniform  deposit  in  the  fauces  seems 
to  have  been  regarded  as  a  morbid  condition,  attended  with  considerable 
danger  to  life,  from  the  earliest  times.  Hippocrates  is  supposed  to  have 
called  attention  to  it  more  than  two  thousand  years  ago,  and  Aretasus 
has  given  a  description  which  answers  in  many  respects  to  the  disease  as 
now  seen.  But  centuries  before  the  time  of  Hippocrates  an  Indian  writer 
had  included  in  his  "  System  of  Medicine  "  '  a  description  which  is  even 


'  I  have  used  this  word  in  preference  to  the  term  ' '  sporadic  "  which  ia  commonly 
employed  in  connection  with  diseases  supposed  to  be  of  spontaneous  orij^in,  or  at  any 
rate  is  applied  to  those  which  it  is  presumed  arise  from  accidental  causes,  indepen- 
dently of  any  contagious  influence. 

-'  This  systematic  work  on  medicine  is  written  in  Sanscrit,  by  D'hanvantare,  and 
compiled  by  his  pupil,  Susruta.     A  Latin  translation,  by  F.  Hessler,  was  published  at 
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more  suggestive  of  diphtheria.  The  writer  mentions  a  disease  in  which 
"  an  increase  of  phlegm  and  blood  causes  a  swelling  in  the  throat,  char- 
acterized by  panting  and  pain,  destroying  the  vital  organs,  and  incur- 
able." '  He  also  says,  "  a  large  swelling  in  the  throat,  impeding  food  and 
drink,  and  marked  by  violent  feverish  symptoms,  obstructing  the  passage 
of  the  breath,  arising  from  phlegm  combined  with  blood,  is  called  '  closing 
of  the  throat.'  "  ^  With  these  passages  it  may  be  well  to  contrast  the 
description  given  by  Aretseus  of  the  Syriac  ulcer,  a  malady  which  is  gene- 
rally considered  to  have  more  points  of  resemblance  to  the  diphtheria  of 
to-day  than  any  other  disease  of  antiquity.  Describing  ulcers  on  the  ton- 
sils,^ Aretaeus  tells  us  that  some  are  mild  and  harmless,  while  others  are 
pestilential  and  fatal.  The  former — which  are  common — are  clean,  small, 
and  superficial,  and  are  unaccompanied  either  by  pain  or  inflammation. 
The  latter — which  are  rare — are  extensive,  deep,  putrid,  and  covered  with 
white,  livid,  or  blackish  concretion.  Aretseus  then  goes  on  to  describe 
the  way  in  which,  in  fatal  cases,  the  disease  progresses,  stating  that  "if 
it  extends  rapidly  to  the  chest  through  the  windpipe,  the  patient  dies  on 
the  same  day  by  suffocation."  No  more  definite  description  of  any  dis- 
ease which  we  can  identify  with  diphtheria  has  been  given,  either  by  the 
contemporaries  or  the  successors  of  Areta?us,  and  we  must  pass  over  many 
centuries  before  we  come  upon  any  authentic  record  of  the  prevalence  of 
such  a  disease. 

It  is  not  until  we  arrive  at  comparatively  modern  times  that  we  find 
diphtheria  forcing  itself  upon  the  attention  of  physicians  as  a  distinct 
disease.  Baillou,  a  distinguished  French  physician,  who  flourished  in  the 
last  quarter  of  the  sixteenth  century,  was  the  first  to  publish  an  accurate 
description.  It  is  in  his  writings  that  we  find  the  first  definite  mention 
of  a  false  membrane.*  A  few  years  later,  the  same  appearance  was  noted 
by  several  Spanish  phj'sicians  as  occurring  in  the  course  of  an  epidemic 
disease,  which  they  minutely  portrayed  under  the  name  of  "garrotillo." 
The  best  description  is  that  of  Villa  Real  (IGll),  who  states  that  he  has 
seen  a  thousand  times  (millies  vidi)  in  patients,  at  the  first  onset  of  the 
disease,  a  white  matter  in  the  fauces,  gullet,  and  throat.  He  adds  that 
this  matter  is  of  such  nature  that  if  you  stretch  it  with  your  hands  it  ap- 
pears elastic,  and  has  properties  like  those  of  wet  leather — facts  which  he 
noticed,  not  only  by  observing  the  matter  coughed  up  by  the  living,  but 
also  by  the  examination  of  it  in  the  dead.^  The  descriptions  of  Fontecha  ^ 
(1611)  and  Herrera  '  (1615)  are  less  satisfactory,  as  containing  no  account 
of  post-mortem  appearances;  but  they  are  valuable  in  so  far  as  theycon- 

Erlangen  in  1844,  and  is  in  the  British  Museum  ;  it  has  the  following  title  :  Susrutas 
Ayurv'tdas ;  id  est  Medicinse  Systema  a  VenerabUi  D'hanvantare  Demonstratiim  a  S. 
Ditcipulo  Compositum.  It  is  from  this  translation  that  the  quotations  in  the  text  are 
taken. 

^  Ibid.  p.  202. 

-  Ibid.  p.  205.  The  following  passage  may  also  possibly  describe  diiihtberia  : — "  Si 
quis  valde  luirens  semper  suspirufc,  interrupCam  vocem,  et  aridum  solutumque  sonum 
habet  iu  re.spirationis  viis,  phlegmnte  obiitis,  hie  morbus  propter  suspirium  vocis  oc- 
cisor  cognosceudus  e.st." — Ibid.  20(i. 

"^  Arrtaius  :  De  Causis  et  Signis  Acutorum  Morborum.  lib.  i.  cap.  9. 

*  Gulielmi  Ballouii  :  Epidemiorum  et  Ephemeridum,  libri  ii  ,  Parisiis,  1640,  p.  201. — 
"  Pituita  lenta  contumax  quaa  instar  membraca;  cuju.sdam  arteria;  asperse  erat  obteuta." 

°  Johannis  de  Villa  Real  :  De  Signis.  Causis,  Essentia,  Prognostico  et  Curatione 
Morbi  Suffoeantis.     Compluti,  IGll,  p.  iJ5  et  seq. 

''  Disputationes  Med'caa.  etc.,  opus  Doctoris  Foutecha,  Compluti,  1611. 

'  De  Essciitiil,  Cau.sis.  Notis,  Prassagio,  Curatione  et  Prae'-autione  Morbi  Suffocantis 
Garrotillo  Hispane  Appellati,  auctore  Doctore  Herrera,  Matriti,  1G15. 
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firm  the  fact  of  the  prevalence  of  garrotillo  in  Spain  between  the  years 
1581  and  IGll.  Some  years  subsequently  to  the  latter  date  diphtheria 
appears  to  have  prevailed  as  a  fatal  epidemic  in  Naples  and  other  parts  of 
Italy.  Sgambatus  '  tells  us  that  in  1G17  a  highly  contagious  affection  of 
tlie  throat  appeared,  attacking  the  children  of  rich  and  poor  alike,  and 
often  sweeping  away  whole  families.  The  same  epidemic  is  described  by 
Nola'and  Carnevale,' the  latter  of  whom  asserts  that  it  was  identical 
with  that  which  had  been  prevailing  in  Spain,  under  the  popular  name  of 
"garrotillo."  The  writings  of  Cortesius  ■*  (1G25)  render  it  nearly  certain 
that  the  same  disease  extended  somewhat  later  to  Sicily.  A  membrane 
in  the  throat,  which  could  be  readily  torn  away,  is  distinctly  described 
as  being  one  of  its  symptoms.  The  works  of  Alaymus  ^  (1032)  and  of 
Aetius  Cletius '  (1G3G)  have  also  been  quoted  as  affording  corroboratory 
evidence  of  the  prevalence  of  diphtheria  in  Italy  and  Sicily  during  the 
seventeenth  century.  Medical  literature  is  then  silent  on  the  subject  for 
nearly  a  century,  but  after  that  time  follows  a  rapid  series  of  observa- 
tions from  different  parts  of  Europe.  In  1713  Dr.  Patrick  Blair,'  in  a 
letter  to  Dr.  Mead,  described  a  disease  as  "  the  croops,"  which  he  says 
"  was  epidemic  and  universal  "  at  Coupar  Angus,  and  which  was  no  doubt 
diphtheria.  In  1748  Ghisi*  observed  an  epidemic  of  the  disease  in  Paler- 
mo; in  1749  Marteau  de  Grandvilliers '  described  a  similar  outbreak  in 
Paris;  in  1750  the  formation  of  a  membraniform  concretion  in  the  throat 
is  distinctly  described  by  Dr.  John  Starr,"  as  occurring  in  an  epidemic 
in  Cornwall,  and  in  1757  a  similar  observation  was  made  by  Wilcke  "  in 
Sweden.  In  the  same  year,  Dr.  Huxham  '°  described  an  epidemic  which 
had  been  prevalent  at  Plymouth,  in  which  some  of  the  cases  were  exam- 
ples of  scarlatina  anginosa,  whilst  others  were  undoubtedly  cases  of  sec- 
ondary diphtheria. 

At  length  the  attention  of  the  profession  was  fully  called  to  the  pecu- 
liar characters  of  diphtheria  by  Dr.  Fi'ancis  Home,'^  of  Edinburgh,  who, 
in  17G5,  under  the  name  of  croup  described  an  acute  affection  of  the 
larynx  and  trachea,  coming  on  insidiously,  attended  with  the  formation 
of  a  membrane  in  the  pharynx  and  air-passages,  and  often  causing  death 


'  De  Pestilente  Faucium  AfFectu,  Neapoli  Saeviente  Opusciilum,  auctore  Audrea 
Sgambato,  Xeapoli,  1(520. 

'-'  De  Epidemieo  Phlegmone  Anginoso  Grassante  Neapoli,  Franciscus  Nola,  Venetiis, 
1G20. 

**  De  Epideniico  Strangulatorio  Affectu  in  Neapolitan!  urbem  Grassanti  et  per  regna 
Neapolis  et  Sicilioe  Vagante,  auctor  Jo  Baptista  Carnevale,  Neapoli,  1G20. 

■*  Johannis  Baptistae  Cortesii :  Miscellaneorum  Medicinae  Decades  Denae,  Messanae, 
102.J. 

'  Marci  Antouii  Alayrai :  Consultatio  pro  Ulceris  Syriaci  nunc  Vagantis  Curatione, 
Panhormi,  ltio2. 

^  De  Morbo  Strangulatorio,  opus  Aetii  Cletii  Siguini,  Roma,  1G36. 

''  Observations  in  tbe  Practice  of  Phj'sic,  etc.,  London,  171H. 

'Letters  Mediche  del  Dottore  Martino  Ghisi,  Cremona,  1749. 

^  Dissertation  Histoiique  sur  I'espece  de  Mai  de  Gorge  Gangrcncux  qui  a  regno  par- 
mi  les  Enfants  TauDL-e  dernicre,  Paris,  174!). 

'"  Philosophical  Transactions,  17.-)3,  vol  xlvi.  p.  485. 

"  Dissertatio  Medica  de  Angin.t  Infaiilum  in  PatriA  Recentioribus  annis  Observata, 
Wilcke,  Upsala;,  1704. 

'-'  A  Dissertation  on  the  Malignant  Ulcerous  Sore  Throat,  1757,  though  generally 
•  luoted  by  writers  on  diphtheria,  is  not  referred  to  above,  as  it  really  deals  with  scar- 
latina anginosa. 

'^  An  Inquirj-  into  the  Nature,  Cause,  and  Cure  of  Croup,  by  Francis  Home,  M.D., 
Edinburgh,  17U5. 
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by  suffocation.  Home  appears  to  have  been  the  first  to  notice  the  quick, 
■weak  pulse  which  is  so  characteristic  of  the  disease.  The  treatise  of  the 
Scotch  physician  attracted  the  attention  of  Dr.  Michaelis,'  of  Gottingen, 
who,  in  an  essay  published  in  1778,  confirms  and  supplements  his  obser- 
vations. From  time  to  time  epidemics  of  scarlatina  were  described  in 
which  the  throat  symptoms  predominated,  and  some  of  these  have  been 
wrongly  supposed  to  have  been  examples  of  diphtheria."  The  next  record 
of  the  disease  comes  from  America,  where  in  1789  Dr.  Samuel  Bard,^  of 
Philadelphia,  published  a  minute  account  of  "  an  uncommon  and  highly 
dangerous  distemper  "  which  had  recently  proved  fatal  to  many  children 
in  New  York.  Dr.  Bard  was  a  careful  and  painstaking- observer,  and  his 
monograph  contributed  very  considerably  to  the  accuracy  of  contempo- 
rary knowledge  with  regard  to  diphtheria.  In  1798*  another  x\merican 
physician.  Dr.  John  Archer,  published  an  interesting  paper,  and  recom- 
mended a  new  remedy  for  the  disease.  In  the  year  1801  Dr.  Cheyne,* 
a  British  physician,  published  an  essay  in  which  he  distinctly  portrays 
diphtheria  under  the  name  of  cynanche  trachealis  or  croup.  He  recog- 
nizes it  as  the  same  disease  as  that  referred  to  by  Ballou,  Ghisi,  Home, 
and  Michaelis,  and  gives  a  minute  description  and  plates  of  the  false  mem- 
brane found  in  the  trachea  after  death.  In  1802  Dr.  CuUen,'  the  well- 
known  professor  of  the  practice  of  physic  in  the  University  of  Edinburgh, 
gave  a  description  of  cynanche  trachealis,  in  which  we  cannot  fail  to  rec- 
ognize the  diphtheria  of  modern  times.  For  many  years  after  its  appear- 
ance Dr.  Cullen's  work  was  the  favorite  text-book  on  medicine  with  all 
British  practitioners  and  students,  and  its  author,  therefore,  may  claim 
the  credit  of  having  rescued  diphtheria  from  the  region  of  discussion  and 
■monographs,  and  of  having  given  it  a  fixed  and  recognized  position  in 
medical  science.  The  disease,  however,  was  evidently  still  a  rarity  in  the 
British  Isles,  and  it  probably  only  occurred  in  the  isolated  form.  In 
France  the  case  was  otherwise:  the  disease  was  well  known  as  a  frequent 
visitor,  under  the  name  of  croup,  and  having  caused  the  death  of  some  of 
the  members  of  the  Imperial  family  in  1807,  a  prize  was  offered  by  Napo- 
leon I.  for  the  best  essay  on  the  subject.  This  led  to  the  publication  of 
the  valuable  works  of  Albers,  Jurine,  and  Ro3'er-Collard — works  which 
•were  worthy  predecessors  of  the  classical  memoirs  of  Bretonneau.'  The 
latter  owed  their  origin  to  an  alarming  outbreak  of  the  disease  at  Tours  in 
the  latter  part  of  the  year  1818.  The  epidemic  was  most  carefully  investi- 
gated by  Bretonneau,  who  published  an  account  of  his  researches  in  1826. 
An  accurate  description  of  "  diphtherite  "  was  given  by  Dr.  Abercrombie 
in  a  work  published  in  18'28.'  The  disease  appears  to  have  prevailed  in 
an  epidemic  form  in  Edinburgh  in  the  year  182G,  but  otherwise  it  was  by 

'  De  Angina  Polyposfi  sive  Membranacea,  Gottingen,  1778. 

'  An  Account  of  the  Sore  Throat  attended  with  Ulcers,  by  Dr.  John  Fothergill, 
London  :  Fifth  edition,  17G9. 

^  Transactions  of  the  American  Philosophical  Society,  Philadelphia,  1789. 

*An  Inaugural  Dissertation  on  Cj'naoche  Trachealis,  commonly  called  Croup  or 
Hives.  Philadelphia,  1798. 

^  Essays  on  the  Diseases  of  Children,  with  Cases  and  Dissections,  by  John  Cheyne, 
M.D.,  Edinburgh,  1801. 

«  First  Lines  of  the  Practice  of  Physic,  by  William  Cullen,  M.D.,  Edinburgh,  1803, 
vol.  i.,  p.  219. 

'  Des  Inflammations  Spi'ciales  du  Tissu  Muqueux  et  en  particulier  de  la  Diphthe- 
rite,  Paris.  Ib20. 

*  Pathological  and  Practical  Researches  on  the  Diseases  of  the  Stomach,  etc.,  by 
John  Abercrombie,  iLD.,  Edinburgh,  1828. 
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no  moans  a  common  alTection  in  this  country.  In  fact,  after  the  brief 
notoriety  conferred  on  diplitheria  by  the  works  of  Bretonneau,  the  disease 
seems  to  have  passed  from  the  minds  of  English  physicians,  and  its  very 
existence  to  have  been  almost  forgotten.  It  still  occurred  from  time  to 
time  in  all  parts  of  Europe,  but  it  did  not  excite  attention  to  any  great 
extent  until  the  year  1853,  when  it  broke  out  with  some  violence  in  Paris. 
In  1855  an  epidemic  at  Boulogne,  which  was  especially  fatal  to  the  resi- 
dent English,  excited  considerable  attention,  and  during  the  two  follow- 
ing years  serious  outbreaks  were  reported  from  different  parts  of  France. 
The  first  case  of  the  greatest  epidemic  of  the  disease  which,  as  far  as  is 
known,  has  ever  occurred  in  this  country,  was  imported  from  lioulo,o-ne 
to  Folkestone  in  185G,'  but  it  was  not  till  1858  that  the  disease  attained 
very  alarming  proportions  in  this  country.  Spreading,  as  it  seemed,  from 
many  independent  centres,  it  raged  as  a  widespread  and  fatal  epidemic 
during  1859,  and  continued  very  seriously  prevalent  during  the  three  fol- 
lowing years.'  Since  that  time  diphtheria  has  not  appeared  in  England 
with  anything  like  the  same  malignancy;  it  still  claims  several  thousand 
victims  annually,  but  its  invasions  are  for  the  most  part  circumscribed  in 
area,  and  both  in  this  country,  and  on  the  Continent,  only  expand  from 
time  to  time  into  limited  epidemics. 

Etiology. — The  exciting  cause  is  a  specific  contagium,  and  those  cases 
which  appear  to  originate  de  novo,  probably  always  arise  from  the  virus 
— often  long  dormant  and  forgotten — of  previous  cases.  Tender  age  is 
the  Tpr'nicipa,]  jvedispos I ng  cause,  but  the  accidental  existence  of  pharyn- 
geal catarrh,  or  of  any  disease  which  lowers  the  system,  probably  increases 
individual  receptivity.  Family  constitution  also  often  exercises  an  unfav- 
orable influence. 

The  natural  history  of  the  contagium  has  not  yet  been  elucidated. 
Some  information  has  been  obtained  as  to  the  atmospheric  conditions  and 
temperature  under  which  the  poison  exists  and  flourishes,  but  considerable 
uncertainty  exists  as  to  the  laws  which  govern  its  development  and  effect 
its  diffusion.  The  mode  or  modes  also  in  which  the  disease  producing 
virus  enters  the  system,  and  its  period  of  incubation,  have  not  yet  been 
accurately  determined.  These  various  points  will  now  be  considered  in 
detail. 

77ie  N'atvrrd  History  of  the  Contagmm. — The  contagious  principle  has 
not  been  isolated,  although  it  is  highly  probable  that  it  consists  of  mi- 
nute particles  of  matter,  which  are  capable  of  floating  in  the  atmosphere, 
and  attaching  themselves  to  rough  surfaces  [see  Mode  of  Diffusion).  The 
doctrine  has  been  put  forth  by  Oertel,  Hueter,  Nassiloff,  and  Letzerich, 
that  a  minute  fungus  is  the  essential  contagium.  The  views  of  these 
authors  will  be  referred  to  in  detail  in  treating  of  the  pathology,  and  it  is 
sufficient  to  state  here  that  the  observations  are  not  sufficiently  conclu- 
sive to  warrant  us  in  considering  that  the  essence  of  the  disease  has  yet 
been  discovered.  Low  vegetable  organisms  probably  play  an  important 
part  in  the  propagation  of  the  disease,  but  the  exact  relation  between 
the  disease  and  the  organisms  has  not  as  yet  been  made  out.  The  ex- 
periments of  Oertel,  Letzerich,  and  others,  if  uncontradicted,  would  only 

'  Reports  of  the  Medicil  Officer  of  the  Privy  Conncil,  No.  ii.,  London,  1860. 

'•'  The  best  ;ic(-ounts  of  the  epidemics  of  that  )>eiiod  are  those  of  Mr.  Ernest  Hart  : 
Diphtheria,  London,  18o0,  and  Mr.  Xetten  RaddifTe :  The  Recent  Epidemic  of  Diph- 
theria, Trans,  of  the  Epidem.  Soc,  February,  18(12. 
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show  that  micrococci  are  an  invariable  concomitant  of  diphtheria;  that 
they  are  the  sole  or  even  the  main  agent  in  its  causation  cannot  as  yet  be 
considered  proved.  Dr.  Maclagan  '  has,  however,  clearly  shown  that  "  the 
germ  theory  "  explains  all  the  phenomena  of  the  specific  fevers,  and  in  a 
matter,  which  at  present  is  beyond  inductive  proof,  analogy  is  of  the 
highest  value.  For  a  further  consideration  of  this  subject,  the  reader  is 
referred  to  the  section  on  Pathology. 

In  considering  the  etiology  of  the  disease,  it  is  most  important  to  de- 
termine whether  it  can  originate  de  tiovo  or  not.  Although  the  disease 
so  often  arises  in  connection  with  bad  drainage,  foul  habits,  and  impure 
water  supply;  and  although  it  is  so  often  impossible  to  trace  the  remotest 
channel  of  contagion,  yet  the  whole  tendency  of  sanitary  science  is  op- 
posed to  the  doctrine  of  the  spontaneous  origin  of  specific  diseases.'^  It 
must  not  be  forgotten  that  in  those  cases  where  the  disease  apjoears  to 
enter  the  system  through  the  use  of  drinking  water  contaminated  with 
excrementitious  matter,  the  specific  germs  of  the  disease,  derived  from 
persons  previously  suffering  from  it,  may  have  found  their  way  into  the 
water.  I  have  frequently  known  the  disease  occur  suddenly  in  remote 
country  districts,  where  careful  inquiries  have  failed  to  discover  the 
smallest  evidence  of  infection,  but  similar  phenomena  are  often  observed 
in  connection  with  scarlatina  and  small-pox — diseases  which  no  one  would 
now  attribute  to  a  spontaneous  origin.'  A  very  remarkaVjle  instance  of 
the  apparently  spontaneous  origin  of  the  disease  was  observed  last  year 
by  Dr.  Semon,  at  a  small  health  resort,  called  "  Bad  Fusch  "  in  the  Tyrol. 
The  place,  consisting  of  only  two  houses,  is  situated  at  an  elevation  of 
from  3,000  to  4,000  feet  above  the  sea,  and  is  celebrated  for  its  fresh  air 
and  pure  water.  In  one  of  these  houses  a  little  girl,  five  years  of  age, 
who  had  left  Vienna  five  weeks  previously,  was  suddenly  attacked  with 
diphtheria,  which  was  subsequently  followed  by  paralj'-sis.  The  visitors 
consisted  almost  entirely  of  tourists,  ascending  the  high  mountains  in  the 
neighborhood.  Although  other  children  had  been  playing  with  the  lit- 
tle girl  up  to  the  day  on  which  she  was  attacked,  no  other  case  of  this 
kind  occurred.  It  need  scarcely  be  said  that  the  outbreak  of  the  dis- 
ease in  this  case  may,  however,  also  be  explained  in  accordance  with  the 
theory  of  contagion. 

Climatic  and  Atmospheric  Conditions  tinder  uihlch  the  Contagium 
Lives  and  Flovrishes. — The  disease  exists  in  almost  every  country,  but 
it  is  most  common  in  temperate  climates.  The  contagium  lives  under 
ordinary  atmospheric  conditions,  but  it  is  probable  that  dampness  favors 
its  development.  It  occurs  in  the  tropics,  but  does  not  appear  to  have 
been  noticed  in  the  Arctic  regions.  It  seems  likely  that  the  germs  may 
remain  dormant,  external  to  the  body,  for  a  considerable  period,  and  may 
only  develop  under  the  stimulus  of  some  particular  atmospheric  condi- 
tions,* or  when  a  suitable  nidus  presents  itself.  In  making  statistical  in- 
quiries, with  reference  to  the  registration  of  disease  in  sub-districts,  Dr. 
Thursfield  *  found  in  certain  isolated  hamlets  and  houses  where  in  recent 

'The  Germ  Theory,  etc.,  London,  1876. 

'^  Simon  :  Sixth  Report  on  Public  Health,  quoted  by  Dr.  Aitken  :  The  Science 
and  Practice  of  Medicine.     Sixth  edition,  vol.  i.  p.  o^iS. 

^  Dr.  Kelly  also  states,  as  the  result  of  his  experience  as  the  sanitary  officer  of  a 
wide  tract  of  country,  that  diphtheria  often  appears  in  lonely  outlying  places,  far  away 
from  any  main  road  ;  and  often  no  history  of  contagion  can  be  traced  at  all. — Second 
Annual  Report  of  the  ComVnned  Sanitary  Districts  of  West  Sussex. 

■«SaTm6  :  Traite  de  la  Dit)hth6rie,  Paris,  1870,  p.  231. 

*  Lancet,  vol.  ii.  1878,  Nos.  vi.  vii.  viii. 
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years  ho  had  been  called  upon  to  investigate  cases  of  diphtheria,  that  at 
intervals  of  five,  ten,  fifteen,  twent\--five,  thirty,  and  even  more  years, 
there  had  been  previous  outbreaks  of  fatal  sore  throat.  An  instance  is 
recorded  by  Dr.  William  Squire '  in  which  the  virus  remained  latent 
eleven  months,  and  then  led  to  the  development  of  the  disease  when  a 
person  occupied  the  room  in  which  a  case  of  diphtheria  had  previously  oc- 
curred. I  have  known  the  poison  to  remain  dormant  for  four,  seven,  and 
fifteen  months,  and  in  one  instance  for  three  years,  and  then  again  to  be- 
come active.  From  the  above  considerations  the  vitality  of  the  disease- 
germs  would  seem  to  be  considerable. 

In  Great  Britain  the  disease  has  generally  been  prevalent  in  those 
parts  of  the  country  where  the  rainfall  is  great,  in  villages  situated  in 
valleys,  or  in  places  where  there  is  not  sufficient  fall  to  get  rid  of  the  sur- 
face drainage,  but  it  has  also  been  frequently  met  with,  and  shown  great 
epidemic  persistency,  in  high,  dry,  and  exposed  situations. 

The  disease  is  much  more  common  in  rural  than  in  urban  districts. 
"Whether,  however,  this  fact  points  to  the  greater  humidity  which  pre- 
vails in  the  countr}',  or  to  the  absence  of  proper  drainage,  is  not  at  pres- 
ent certain.  According  to  Dr.  Thursfield,*  whose  experience  as  a  sanitary 
inspector  extends  over  twelve  hundred  square  miles,  "  with  a  population 
of  rather  more  than  two  hundred  thousand,  of  which  rather  more  than  one 
hundred  thousand  are  rural,  the  number  of  fatal  cases  of  diphtheria  in  the 
rural  portion  is  nearly  three  times  that  in  the  urban  portion."  The  same 
author  remarks  that  whatever  conditions  seem  to  promote  fungoid  growth, 
would  appear  to  favor  the  incidence  and  persistence  of  the  disease,  and 
the  explanation  of  the  comparative  immunity  of  towns  may  be  tlie  pres- 
ence of  something  in  their  atmosphere  inimical  to  such  growth. 

Until  recently  the  extension  of  the  disease  was  considered  to  be  in- 
dependent of  season,  but  the  observations  of  Wibmer  '  and  Thursfield  * 
tend  to  show  that  it  prevails  more  extensively  during  the  winter  months 
than  at  other  periods  of  the  year.  Many  severe  epidemics  have,  how- 
ever, steadily  raged  through  the  whole  round  of  the  year  in  spite  of  the 
most  varied  changes  of  weather  and  temperature. 

Mode  of  Diffuuon. — Considerable  difference  of  opinion  exists  as  to 
the  mode  in  which  the  poison  is  diffused.  The  disease  may  be  imparted 
to  others  by  a  person  actually,  or  lately,  suffering  from  it,  but  the  ex- 
treme difficulty  of  effecting  artificial  implantation  would  tend  to  show 
that  direct  contagion  is  rare.  From  this  fact  it  would  seem  probable  that 
the  contagium,  when  set  free  from  the  affected  individual,  undergoes  fur- 
ther development  (as  in  the  case  of  cholera  and  typhoid  fevei),  which 
increases  its  disease-producing  properties.  It  is  asserted  that  the  poison 
may  be  conveyed  by  a  person  not  actually  affected  by  the  disease.  \)x, 
Thursfield  '  has  reported  a  very  remarkable  case,  in  wliich  a  woman  living 
in  an  infected  house,  but  not  at  any  time  suffering  herself,  walked  a  mile 
or  two  and  crossed  a  ferry  to  visit  a  friend.  She  only  remained  a  short 
time  in  the  house,  but  sufficiently  long  to  leave  the  germ  of  diphtheria, 
which  broke  out  a  day  or  two  afterward.  This,  however,  is  such  an  ex- 
ceptional example,  that  the  possibility  of  the  malady  having  arisen  from 

■  Reynolds'  Syfitem  of  Medicine,  vol.  i.  p.  379.  '  Loc.  cit. 

'  Statisti.'^cher  Bericht  iiber  die  Munchener  Eiiidcmien,  1864 — 69,  quoted  byOertel: 
Ziemssens  Cyelopicdia,  vol.  i.  p.  ;")!)0 ;  al-^o  Deiitsch.  Arch.  f.  k).  Med.,  IbTO,  vol.  viii.  p. 
242  ;  Experimentelle  Uutersuchungeu  i.ber  Diphtberitis,  p.  340. 

*  Loc.  cit.  '"  Loc.  cit. 
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other  sources  must  be  borne  in  mind.  In  one  instance  I  have  known  the 
disease  cauglit  from  a  patient  who  had  entirely  recovered  from  it  four 
months  previously,  but  whether  it  was  conveyed  by  the  person  or  the 
clothes  of  the  individual,  it  was  impossible  to  determine.  In  solitary 
cases  the  contag'ium  does  not  usually  assume  a  virulent  form,  and  proper 
measures  are  almost  invariably  successful  in  confining  the  disease  to  a 
limited  area.  The  distance  at  which  the  contagious  principle  can  operate 
as  a  rule  appears  to  be  more  limited  than  is  the  case  in  typhus  or  small- 
pox. Thus  I  have  known  an  instance  in  which  seven  children  were  af- 
fected in  a  house  which  had  a  residence  on  each  side  of  it,  and  a  third  op- 
posite at  a  distance  of  only  twenty-four  feet.  Although  in  all  these 
buildings  there  were  young  children,  no  other  case  of  diphtheria  occurred. 
Other  similar  illustrations  of  this  fact  are  on  record.'  Under  certain  cir- 
cumstances, however,  the  diffusive  powers  are  increased,  and,  as  appears 
to  be  the  case  in  epidemics  of  influenza,  the  poison  may  be  wafted  over 
extensive  tracts  of  country. 

The  germs  of  diphtheria  appear  to  have  an  affinity  for  the  walls  of 
rooms,  and,  according  to  some  observers,  may  attach  themselves  to  clothes 
and  articles  of  furniture."  It  is  probable  that  by  the  introduction  of  such 
things  the  poison  is  often  diffused. 

Manner  in  xohich  Poison  enters  the  Si/steyn. — The  poison  may  be  re- 
ceived into  the  system  (a)  by  direct  implantation;  {b)  through  the  circum- 
ambient air;  (e)  through  the  water  that  is  drunk,  or  the  food  that  is  eaten. 
Further,  it  is  possible  that  it  may  be  occasionally  introduced  by  inocula- 
tion, either  with  portions  of  false  membrane  or  with  the  blood  of  a  patient 
suffering  from  the  disease. 

(«)  The  melancholy  deaths  of  Yalleix  and  Henri  Blache,'  show  that 
the  disease  may  occasionally  originate  from  direct  implantation.  M.  See* 
has  reported  a  case  of  the  same  character,  in  which  a  woman  suckled  a 
child  affected  with  diphtheria.  In  consequence  her  own  child,  which  she 
was  nursing  at  the  same  time,  contracted  labial  diphtheria,  and  communi- 
cated it  to  the  mother,  who  frequently  kissed  her  infant.  An  instance  of 
direct  implantation  has  been  placed  on  record  by  Professor  Bossi,^  in 
which  a  greyhound  was  seized  with  symptoms  akin  to  those  of  diphtheria 
four  days  after  swallowing  the  excrement  of  a  child  who  died  of  that  dis- 
ease; after  death  a  membranous  exudation  was  found  on  the  animaFs 
fauces.* 

{h)  The  contagium  which  exists  in  the  secretions  and  exhalations  of 
the  sick  may  pass  into  the  air  and  find  its  way  directly  into  the  healthy 
organism  by  absorption  through  the  lungs,  or  through  the  mucous  mem- 
brane of  the  throat;  or  the  secretions  of  the  sick  may  pass  into  drains, 
and  sewer-gas,  holding  the  disease  germs  in  suspension,  may  be  afterward 
inspired. 


'  Thursfield  :  Loc.  cit.  -  Sanne  :  Op.  cit. 

"  Trousseuu  :  Clin.  Lectures,  New  Syd.  Soc.  Trans.,  vol.  ii.  p.  497. 

*  Bull,  de  la  Soc.  M-d.  des  Hop.,  t   iv.  p.  878. 

*  Sir  J.  R.  Cormack  :  Clinical  Studies,  vol.  ii.  p.  27-3  ;  Lo  Sperimentale,  1872,  p. 
230. 

*  Dr.  Sanderson  has  placed  on  record  a  somewhat  analogous  illustration  :  Three 
sows,  which  had  access  to  a  piece  of  waste  ground  on  which  "  the  discharges  or  concre- 
tions" of  Kome  patients  suffering  from  diphtheria  were  thrown,  quickly  died  with 
symptoms  of  suffoc.ntion,  enlarged  submaxillary  glnnds,  and  in  one  case  with  diphther- 
itic membr;ir.e  in  the  fauces. — Reports  of  the  Medical  Officer  to  the  Privy  Council,  Lon- 
don, 18G0. 
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(c)  The  poison  may  be  conveyed  through  food  or  water  (or  other  fluid 
used  for  driid<ing  purposes),  as  in  the  analogous  case  of  typhoid  fever. 
Here  it  may  be  mentioned  that  Bossi's  case,  referred  to  above,  may  be  an 
example  of  the  manner  in  which  the  poison  is  absorl)ed  through  the  ali- 
mentary canal — not  an  example  of  direct  implantation.  In  many  of  the 
cases  of  diphtheria  wiiich  1  have  seen  during  the  last  few  years,  the 
drinking  water  was  found  to  be  contaminated  with  excrementitious  matter. 

As  regards  direct  inoctdatio7i  with  diphtheritic  uie/n/n'ane,  the  experi- 
ments made  with  false  membrane,  by  Trousseau,'  Peter,  and  Duchamp,* 
upon  themselves,  and  by  Dr.  G.  Harley  ^  upon  animals,  gave  only  nega- 
tive results.  In  the  experiments  of  Trendelenburg  *  and  Oertel,*  on  rab- 
bits, a  diphtheritic  membrane  formed  in  the  trachea,  as  the  result  of  direct 
irritation  of  that  part  with  diphtheritic  matter,  and  the  animals  died  on 
the  second  or  third  day,  with  acute  kidney  disease,  and  symptoms  of  gen- 
eral infection.  Nassiloff  °  and  Eberth  '  have  produced  diphtheritic  kera- 
titis by  direct  inoculation,  wlille  Hueter  and  Tommasi  *  and  Oertel,  in  their 
experiments  on  the  muscles,  found  that  soon  after  inoculation  a  diphthe- 
ritic layer  appeared  round  the  edges  of  the  wound;  hemorrhagic  inflam- 
mation was  induced  in  the  muscles,  and  the  animals  died  on  the  second  day 
f  I'om  general  blood-poisoning.  Although  in  some  of  these  experiments  a 
false  membrane  was  produced,  the  septicaemia  may  have  been  merely  the 
result  of  inoculation  with  decomposing  animal  matter,  and  it  cannot  be 
considered  that  true  diphtheria  with  its  s])ecific  manifestations  has  yet  been 
artificially  produced  by  inoculation  of  the  lower  animals,  though  certain 
local  phenomena  of  great  interest  and  importance  have  been  induced. 

A  few  cases  are  on  record  in  which  medical  practitioners  are  said  to 
have  been  inoculated  with  Mood,  i.  e.,  to  have  become  infected  through  the 
accidental  prick  of  a  lancet  smeared  with  the  blood  of  a  patient  suffering 
from  diplitheria,  but  as  it  is  extremel}'  difficult  to  inoculate  successfully 
with  blood  in  other  diseases  of  much  higher  contagious  power,  it  is  highly 
improbable  that  diphtheria  can  originate  in  this  way."  Moreover,  it  must 
not  be  forgotten  that  in  the  cases  referred  to  the  medical  men  attacked 
were  exposed  to  the  general  influence  of  the  contagion. 

jPeriod  of  Incubation. — The  period  of  incubation  is  exceedingly  short 
— generally  two  or  thi-ee  days — but  on  the  other  hand  the  germs  of  the 
disease  may  remain  about  the  person  subsequently  attacked  for  some 
weeks  before  the  complaint  makes  its  a])pearance.  In  illustration  of  the 
first-named  fact,  the  following  case,  which  came  under  my  own  observa- 
tion, may  be  cited.  A  girl,  aged  six,  who  had  been  absent  from  home  for 
^five  weeks,  returned  one  afternoon  at  four  o'clock.  Her  young  brother, 
aged  four,  had  shown  symptoms  of  sore  throat  the  same  morning,  but  no 
suspicion  was  entertained  that  the  disease  was  diphtheritic.  Tliese  two 
children  remained  together  till  bedtime,  but  did  not  sleep  in  the  same 
room.  The  next  morning  both  of  them  had  marked  diphllieria,  with  an 
abundance  of  false  membrane.  The  little  girl  had  not  been  subjected  to 
any   infection   before   reaching  her  home.     On  the  other    hand,  I  have 


'  Reports  of  the  Medical  Officer  to  the  Privy  Council,  London,  1860,  p.  335. 
'  Du  rule  des  parasites  dans  la  diphtheric  :  These  de  P.-iris. 
'  Pathological  Transactions,  vol.  x.  p.  315. 

••  Arch,   fiir  Klin.  Chirurgie,  18G!),  x.  2.  '  Loc.  cit. 

«  Virchow's  Archiv,  1870.  p.  050.  '  Correspondenzblatt,  1872. 

'  Centvulblatt  f.  Med.  Wissenschaften,  18C8,  p.  :'4. 

'Dr.  Klein:  Experimental  Contribution  to  the  Etiology  of  Infectious  Diseases: 
Quarterly  Journal  of  Micrcscop.  So.,  vol.  xviii.  p.  169  et  seq. 
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known  one  instance  in  which  the  disease  occurred  fifteen  days  after  ex- 
posure to  contagion:  A  young  lady,  aged  eighteen,  insisted,  contrary  to 
the  advice  of  her  friends,  in  paying  a  visit  to  her  cousins  living  in  London, 
who  were  convalescent  from  diphtheria.  She  spent  about  two  hours  in 
their  society,  and  then  returned  to  her  home  in  the  country.  Fifteen 
days  after  her  visit  she  was  attacked  with  diphtheria. 

Predisponents. — The  most  obvious  predisposing  cause  is  age.  From 
an  analysis  '  of  nearly  70,000  fatal  cases  contained  in  the  returns  of  the 
Registrar-General,  it  appears  that  in  every  thousand  fatal  cases  the  age  at 
death  is  as  follows: — 

Under  1  year 90 

From    1  to    5  years 450 

"       5  to  10     "     260 

"     10  to  15      "     90 

"     15  to  25     "     50 

"     25  to  45     "     35 

"     45  years  and  upward 25 

Again,  in  the  Florentine  epidemic,^  out  of  1,546  cases  occurring  in 
the  years  1872  and  1873,  in  only  fifteen  were  the  patients  over  thirty 
3'ears  of  age.  These  figures  are  markedly  different  from  any  which  could 
be  compiled  of  other  zymotic  diseases.  Sex  does  not  influence  the  inci- 
dence of  the  disease  to  any  appreciable  extent;  for,  although,  according 
to  the  Registrar-General's  returns,  the  mortality  of  females  from  diph- 
theria is  rather  higher  than  that  of  males,  the  reverse  applies  to  "  croup," 
a  term  under  which  a  very  large  proportion  of  the  cases  of  diphtheria  are 
returned.  Next  in  importance  to  age  as  a  predisposing*  cause  would  seem 
to  come  J^amilt/  siiscejitihiUty.^  The  liability  of  diphtheria  to  attack  the 
members  of  certain  families  is  well  proved.  Sir  William  Jenner  Mays 
great  stress  upon  family  constitution  as  being  "  one  of  the  most  impor- 
tant elements  favoring  the  development  of  the  disease  and  determining 
its  progress."  He  quotes  one  case  in  which  live  members  of  a  family 
took  the  disease,  two  in  which  four,  and  eight  in  which  two  were  affected. 
In  the  Florentine  epidemic,  in  four  cases  diphtheria  proved  fatal  to  three 
members,  and  in  twenty-two  cases  to  two  members  of  the  same  family. 
Some  remarkable  instances  of  family  susceptibility  have  come  under  my 
own  notice.  In  one  case  a  poor  woman  had  three  children  of  her  own, 
and  took  care  of  two  others  in  no  wa\'^  related  to  herself;  her  own  children 
were  attacked  by  the  disease,  and  one  of  them  died.  The  other  two. 
children — not  her  own,  who  were  constantly  in  the  same  room  with  the 
little  patients,  never  suffered  from  the  disease.     In   another  case  four 

'  Thursfield:   Loc.  cit. 

-  Dr.  Borgiotti,  Capo  medico  del  Uffizo  d'Igiene  e  Beneficenza,  in  the  Rendiconto 
amministrativo  della  Giunta  al  Consiglio  Communale  di  Forenze,  collected  a  series 
of  the  most  valuable  statistics  on  the  Florentine  epidemic  of  1871-78,  but  unfortunately 
they  are  buried  in  the  Municipal  Archives.  I  am  indebted  to  Dr.  Wilson,  of  Florence, 
for  most  kindly  copying  Borgiotti's  figures  from  the  source  referred  to.  Dr.  Borgiotti's 
views  are,  however,  given  with  considerable  detail  in  the  Atti  dell'  Accademia,  Medico- 
fisica  Fiorentina,  1871-72-73. 

'  Two  very  painful  examples  of  intense  family  susceptibility  have  been  recently  re- 
ported ;  in  one  case  eight,  and  in  another  case  six  children  in  one  family  were  cut  oiF 
by  the  disease  within  a  few  day.s.  See  Lancet,  1877,  vol.  i.  p.  919,  and  Return  of  the 
Registrar-General  of  Ireland  for  the  last  Quarter  of  1876. 

*  Diphtheria,  its  Symptoms  and  Treatment,  London,  1861,  p.  .^l. 
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families  occupied  a  house  near  Woodford,  in  Essex.  In  all  of  them  there 
were  several  children.  Two  of  the  families  were  related,  the  mothers 
being-  sisters.  All  the  children  who  were  related  to  each  other  had 
diphtheria  severely,  whilst  the  children  of  the  other  two  families  esca]){'d 
entirely.  During-  the  progress  of  the  disease  no  attempt  at  isolation  was 
made,  the  healthy  children  frequently  entering-  the  rooms  of  the  patients. 

Social pofiit ion  is  not  without  influence  on  the  distribution  of  the  dis- 
ease. In  its  endemic  form  it  rarely  attacks  those  who  live  in  healthy  and 
well-ventilated  houses.  B\it  where  it  is  epidemic,  it  manifests  no  respect 
for  social  rank  or  wealthy  surroundings.  Under  these  circumstances,  as 
Dr.  Greenhow  remarks,  "  station  of  life  and  the  enjoyment  of  affluence,  or 
exposure  to  the  privations  of  poverty  seem  to  have  but  small  influence 
either  in  predisposing-  persons  to  take  or  to  suffer  severely  from  the  dis- 
ease."* The  statistics  of  Dr.  Borgiotti'  tend  to  show  that  during  an 
ejndcmic  of  diphtheria  no  importance  is  to  be  attached  to  the  hygienic 
condition  of  a  locality  as  a  cause  of  the  malady.  In  the  Florentine  epi- 
demic many  persons  fell  victims  who  lived  in  lofty,  well-ventilated,  and, 
in  all  respects,  salubrious  habitations.  It  must  not  be  forgotten,  more- 
over, that  when  diphtheria  becomes  epidemic  in  a  town,  an  elaborate  sys- 
tem of  drainage  is  calculated  to  convey  the  poison  by  means  of  the  sewers, 
and  that  water-closets  afford  a  ready  means  of  contaminating  cisterns  and 
introducing-  sewage  gas  into  residences.  Hence,  the  wealthy  are  some- 
times subjected  to  causes  of  infection  which  the  poorest  may  escape. 

When  an  epidemic  exists,  the  accidental  occurrence  of  a  catarrh  often 
seems  to  attract  the  sjiecific  virus  to  the  throat. 

Certain  acute  diseases,  as  well  as  those  of  a  chronic  character  accom- 
panied with  great  debility,  predispose  to  the  disease,  and  when  it  attacks 
persons  who  have  been  previously  suffering  from  some  other  affection  it  is 
called  secondari/  diphtheria?  It  is  most  apt  to  occur  in  measles  and 
malignant  scarlet  fever,  but  it  is  met  with  in  certain  epidemics  of  small- 
pox, typhoid  fever,  and  whooping-cough.  It  also,  by  no  means  unfre- 
quently,  attacks  patients  in  the  last  stage  of  phthisis.  The  disease  does 
not  differ  essentially  in  its  character,  whether  it  is  primary  or  secondary, 
but  it  is  thought  by  some  physicians  to  be  less  contagious  under  the  latter 
circumstances,  and  it  attacks  adults  in  relatively  larger  numbers. 

Much  still  remains  to  be  explained  with  regard  to  the  etiology  of 
diphtheria.  No  satisfactory  theory  has  yet  been  olTered  as  to  the  reason 
why  in  certain  years  the  disease  should  spring  up  in  epidemic  form  and 
resist  all  our  attempts  to  arrest  it,  while  at  other  times  it  arises,  perhaps, 
in  some  remote  hamlet,  without  any  traceable  antecedent,  and,  after 
flickering  for  a  time,  dies  away  as  suddenly  as  it  appeared. 

Protective  Influence  of  an  Attack  of  Diphtheria. — As  in  the  cases  of 
typhoid  fever  and  cholera,  an  attack  of  the  disease  probably  affords  a  pro- 
tection-— though  a  very  slight  one — against  recurrence.  In  estimating 
the  protective  power  exercised  by  an  attack  of  diphtheria,  it  must  not  be 
forgotten  that  even  in  diseases  such  as  small-pox  and  scarlatina,  where 
previous  attacks  afford  great  subsequent  immunity,  recurrence  does  some- 
times take  place,  and  that  there  are  many  well-established  cases  on  record 
of  these  affections  occurring  more  than  once  in  the  same  individual.  The 
fact  that  diphtheria  recurs,  in  some  rare  instances,  does  not,  therefore,  by 


'  On  Diphtheria,  London,  1800,  j).  134.  '  Loc.  cit. 

^  A  description  of  the  disease  as  a  secondary  phenomenon  will  be  found  in  the  suc- 
ceeding articles. 
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any  means  disprove  its  protective  influence  in  the  majority  of  cases.  I 
have  myself  known  three  instances  in  which  children  have  died  from  the 
second  attack.  In  two  of  these,  the  first  attack  (occurring  a  year  pre- 
viouslv  in  one  case,  and  seven  months  in  the  other)  was  seen  by  another 
practitioner;  but,  from  the  circumstances  of  there  having-  been  slight 
paralysis  in  each  instance,  I  have  no  doubt  as  regards  the  diagnosis.  In 
my  own  case,  I  saw  a  child  aged  four  with  pharyngeal  diphtheria,  in  May, 
1874,  who  died  of  laryngeal  diphtheria  under  my  care  in  July,  1875.  I 
have  seen  the  disease  occur,  in  a  mild  form,  tliYee  times  in  the  same  indi- 
vidual, at  intervals  of  five  months,  a  year,  and  two  years. 

iSi/)nj)t07ns. — The  symptoms  of  diphtheria  vary  in  different  cases  from 
those  of  quite  a  slight  sore  throat  to  those  of  the  most  serious  and  ma- 
lignant blood-poisoning.  Between  these  two  extremes  we  meet  with 
every  gradation  of  intensity.  The  presence  of  "  false  memV)rane  "  in  the 
throat  is  the  characteristic  symptom,  but  sometimes,  in  slight  cases,  the 
disease  passes  off  Avithout  the  formation  of  any  membranous  exudation, 
and  occasionally  the  patient  dies  before  it  is  developed.  Again,  the  local 
affection  is,  in  some  cases,  accompanied  with  considerable  inflammation, 
whilst  in  others  there  is  scarcely  any  hypereemia.  Hence  it  is  convenient, 
in  describing  the  symptoms,  to  classify  the  varieties  of  the  disease.  The 
following  are  the  different  constitutional  forms:  (1)  T/te  typical  form; 
(2)  the  mild,  or  catarrhal  form;  (3)  the  inflammatory  form,'  (4)  tJie 
malig^^antform;  (5)  the  gangrenoxis  form;  (6)  the  cl ironic  form.  An 
attempt  has  been  made  to  establish  another  variety — the  insidious  form; 
but  whilst  one  author '  finds  its  expression  in  the  sudden  development  of 
laryngeal  symptoms,  another^  considers  that  the  patient  either  dies 
"  f  roiTk  the  progress  of  marasmus,"  "or  suddenly  from  an  effort,"  or 
quickly  succumbs  to  one  of  the  unfavorable  complications  which  super- 
vene. It  will  be  seen,  therefore,  that  the  insidious  character  cannot  be 
regarded  as  constituting  a  special  form  of  the  disease. 

The  student  must  not  expect  to  find  the  first  three  forms  always 
clearly  defined;  on  the  contrary,  they  are  apt  to  run  into  one  another,  or 
their  special  features  may  be  more  or  less  combined.  The  differences 
dependent  on  site  are — {a),nasal  dijjhtheria;  and  [h],  laryngeal  diphthe- 
ria or  croup.  Tt  would  be  foreign  to  the  scope  of  this  work  to  enter  into 
the  subject  of  cutaneous  diphtheria,  or  to  consider  the  local  manifestations 
of  the  affection,  when  it  attacks  an}^  of  the  various  organs  whose  mucous 
covering  is  susceptible  to  the  poison. 

The  course  of  (1)  typical  diphtheria  is  somewhat  as  follows:  After  a 
period  of  incubation  varying  from  two  to  five  days,  during  which  the 
patient  suffers  from  general  malaise  and  depression,  with  occasional 
chilliness,  the  disease  announces  itself  by  a  definite  constitutional  disturb- 
ance. 

The  first  stage  commences  with  a  rapid  rise  in  the  temperature  and 
pulse-rate — the  former  often  reaching  103°  and  occasionally  104"  F, 
Avithin  a  few  hours — an  increased  feeling  of  chilliness,  loss  of  appetite, 
nausea,  and  in  some  instances  vomiting  or  diarrhcsa.  If  the  patient  is  an 
adult  he  complains  of  pain  in  the  loins,  of  headache,  and  often  of  giddi- 
ness. His  attention  is,  however,  soon  diverted  from  these  general  symp- 
toms to  his  throat,  wliicli  in  a  very  short  time  begins  to  feel  hot  and  dry, 
and  to  cause  pain  in  swallowing,  whilst  the  neck  feels  stiff,  swollen,  and 
tender.     In  a  child  these  subjective  symptoms  are  to  a  great  extent  lost. 

'  Jenner  :  Loc.  cit.  p.  30.  ■  Sanne :  Lcc.  cit.  p.  123. 
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The  physician,  called  to  a  case  such  as  is  here  described,  will  at  once  pro- 
ceed to  inspect  the  patient's  throat,  and  will  probably  find  the  tonsils,  the 
pillars  of  tlie  fauces,  the  uvula,  and  the  back  of  the  j)harynx  red,  swollen, 
and  turgid.  But  the  false  membranes  which  are  characteristic  of  the  dis- 
ease will  very  possibly  have  not  yet  made  their  appearance.  If  they  have 
not,  a  few  hours  will  probably  suffice  to  develop  them. 

The  second  stage  will  then  be  present.  On  carefully  watching  the 
progress  of  the  case  a  viscid  yellowish  secretion  will  be  seen  gradually 
accumulating  in  the  depressions  on  one  or  both  tonsils;  a  little  later  the 
superficial  layers  of  mucous  membrane  become  infiltrated  at  certain  points 
with  a  3-elIow  substance,  which  raises  them  above  the  level  of  the  sur- 
rounding normal  tissue.  The  infiltrated  patches,  which  are  at  first  more 
or  less  translucent,  soon  become  opaque,  at  the  same  time  changing  in 
color  from  yellow  to  a  grayish  white,  extending  at  their  periphery,  and 
coalescing  with  similar  adjacent  patches.  In  this  way  a  considerable  sur- 
face of  the  fauces  and  pharynx  becomes  coated  with  false  membrane, 
which,  being  constantly  reinforced  by  additions  to  its  under  surface, 
gradually  assumes  a  leatheiy  consistence  and  a  lardaceous  appearance. 
Strips  of  this  membrane  may  now  be  torn  o^  and  in  some  cases  with  care 
the  whole  of  it  may  be  removed  in  the  form  of  a  cast  of  the  parts  on 
which  it  is  deposited.  The  mucous  membrane  beneath  will  be  found 
robbed  of  its  epithelium,  of  a  vivid  red  color,  and  covered  with  numerous 
hemorrhagic  points.  Externally  the  neck  is  more  or  less  swollen  and 
brawny,  whilst  the  parotid,  submaxillary,  and  lymphatic  glands  are  fre- 
quently enlarged,  hard,  and  tender. 

The  temperature  in  most  cases  gradually  subsides  as  the  exudation 
extends,  but  sometimes  it  remains  at  a  high  point,  and  may  even  increase 
as  the  local  process  develops.  According  to  Faralli,'  however,  who  made  a 
series  of  careful  observations  on  the  temperature  in  sixty  cases  of  diphthe- 
ria in  the  Florentine  epidemic,  it  usually  falls  to  normal  by  the  fourth  or 
fifth  day,  though  in  moderately  severe  cases  it  again  shows  a  tendency  to 
rise  after  that  date. 

Tlie  patient  still  complains  of  difficulty  in  deglutition,  and  suffers  from 
a  constant  "  hawking,"  caused  by  his  endeavors  to  get  rid  of  the  tena- 
cious secretion  which  is  poured  out  from  the  mucous  membrane.  Unless 
the  mouth  is  repeatedly  washed  out  with  a  disinfectant  gargle  the  breath 
becomes  horribly  ofifensive,  from  the  decomposition  of  the  morbid  secre- 
tions in  the  throat.  The  primary  blood-poisoning  is  shown  by  the  ex- 
treme debility,  the  pulse  being  weak  and  compressible,  and  often  either 
exceptionally  rapid  or  exceptionally  slow,  while  the  first  sound  of  the 
heart  is  muffled,  and  devoid  of  tone;  and  by  the  albuminuria,  which  is  an 
almost  constant  synqjtoni  in  this  class  of  cases,  and  appears  at  a  very  early 
period  of  the  disease.  The  urine  itself  is  scanty  and  high-colored,  con- 
taining an  excess  of  urea,  and  numerous  hyaline,  granular,  and  epithelial 
casts. 

It  is  at  this  period  that  the  diphtheritic  process,  instead  of  limiting  it- 
self to  the  pharynx,  may  spread  in  a  downward  direction,  and  attack  the 
larynx  and  trachea,  thus  exposing  the  patient  to  the  serious  risk  of  death 
from  asphyxia.  This  extension,  when  it  occurs,  usually  takes  place  with- 
in three  or  four  days  of  the  invasion  of  the  disease,  and  is  in  most  cases 
announced  by  unmistakable  signs.  The  voice  becomes  hoarse  and  muf- 
fled, the  breathing  is  more  or  less  stridulous,  and  there  is  a  constant  dry 

'  Sul  ciclo  termico  della  difterite  :  Imparziale,  Marzo,  1873. 
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and  toneless  cough.  To  these  symptoms  succeed  those  of  embarrassed 
respiration,  viz.,  distressing  dyspnoea,  gradually  increasing  cyanosis,  swell- 
ing of  the  face,  and  drowsiness,  passing  into  fatal  coma.  We  have,  in 
fact,  a  case  of  laryngeal  diphtheria  or  true  croup — one  of  the  most  fatal 
diseases  to  which  humanity  is  liable.  This  important  subject  will  be 
found  treated  in  detail  further  on. 

The  other  extensions  are  less  important,  but  are  of  unfavorable  signi- 
fication. The  implication  of  the  nasal  cavity  gene:^ally  announces  itself 
by  the  discharge  of  a  fetid,  dark-colored  watery  fluid,  which  excoriates 
the  margins  of  the  nostrils.  This  condition  may  remain  until  the  patient 
recovers  or  dies,  or  it  may  be  followed  by  the  formation  of  false  mem- 
brane on  the  lining  membrane  of  the  nose,  and  the  discharge  of  fibrinous 
lumps  through  the  anterior,  or  posterior,  nares.  It  is  sometimes  accom- 
panied by  repeated  and  perhaps  fatal  epistaxis.  Sometimes  there  is 
blocking  up  of  the  lachrymal  duct,  and  consequent  overflow  of  tears. 
Cases,  indeed,  occasionally  occur  in  which  the  diphtheritic  process  ex- 
tends by  this  route  to  the  conjunctiva,  and  a  plastic  exudation  takes 
place  on  that  membrane.  If  the  inflammation  passes  along  the  Eusta- 
chian tube,  complaint  will  be  made  of  roaring  noises  in  the  ears,  of  dart- 
ing pains,  and  of  deafness,  which  may  be  followed  by  perforation  of  the 
niembrana  tympani,  and  the  discharge  of  a  purulent  fluid. 

Supposing  that  the  disease  has  not  attacked  the  larynx  the  third 
Stage  now  sets  in,  and  the  disease  pursues  one  of  two  courses:  it  may 
subside,  and  the  patient  may  slowly  recover;  or  it  may  quickly  end 
fatally. 

If  the  disease  terminates  favorably  a  marked  improvement  in  all  the 
symptoms  takes  place  generally  at  the  end  of  the  first  or  at  the  beginning 
of  the  second  week.  The  swelling  and  injection  of  the  mucous  membrane 
steadily  subside,  the  exudation  ceases  to  extend,  and  portions  become 
successively  loosened  and  are  thrown  off.  All  the  local  discomfort  rapidly 
disappears,  and  the  general  symptoms  improve.  The  temperature  and 
pulse-rate  fall  to  normal  and  remain  so,  the  appetite  returns,  the  urine 
becomes  of  natural  color  and  quality,  the  skin  resumes  its  functions,  and 
with  the  exception  of  a  certain  degree  of  muscular  weakness  the  patient 
feels  quite  well.  He  is  not,  however,  as  yet  quite  out  of  danger;  it  is  not 
at  all  an  unfrequent  event  for  a  relapse  to  occur,  with  afresh  formation  of 
false  membrane,  and  a  return  of  all  the  most  serious  symptoms;  or  the 
heart's  action  may  show  signs  of  failure,  and  he  may  die  of  syncope.  Even 
if  he  escape  these  contingencies,  he  may  at  a  later  period  experience  the 
discomforts  of  diphtheritic  paralysis. 

If  the  disease,  instead  of  yielding,  takes  an  unfavorable  turn,  the  pa- 
tient may  either  sink  from  seco;if/ary  blood-poisoning,  with  typhoid  symp- 
toms, or  coma  may  precede  death;  more  often,  however,  death  occurs 
from  cardiac  embolism  or  simple  syncope. 

(2.)  In  mild  or  catarrhal  diphtheria  the  symptoms  are  often  so  slight 
that  the  practitioner  hesitates  to  attribute  them  to  a  disease,  the  very 
name  of  which  is  heard  with  consternation.  Indeed  it  is,  as  a  rule,  only 
"when  his  attention  is  aroused  by  the  proximity  of  other  undoubted  cases, 
that  he  is  at  all  likely  to  recognize  the  disease  in  its  earlier  stages.  The 
symptoms  are  simply  those  of  an  ordinary  catarrhal  sore  throat.  The 
diphtheria,  in  fact,  has  been  arrested  at  the  first  stage  of  its  development. 
The  constitutional  disturbance  is  very  slight;  the  temperature  rises  a 
degree  or  two  above  the  normal,  and  the  pulse  is  quickened  in  propor- 
tion.    There  is  slight  pain,  and  a  feeling  of  dryness  in  the  throat,  and  as  a 
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rule  soino  degree  of  difficulty  in  swallowing.  The  submaxillary  and  cer- 
vical glands  are  not  un frequently  swollen  and  tender.  On  inspecting  the 
patient's  fauces,  no  characteristic  exudation  is  seen.  The  tonsils,  soft 
palate,  and  back  of  the  pharynx  are  of  a  bright  red  color,  and  somewhat 
swollen.  In  many  cases  the  redness  and  swelling  are  limited  to  one  side 
of  the  throat,  the  opposite  side  presenting  an  appearance  of  perfect  healtli. 
At  first  the  throat  is  dry,  and  there  is  a  marked  diminution  in  the  quan- 
tity of  the  natural  secretion;  but  this  stage  soon  passes,  and  then  minute 
accumulations  of  yellowish  matter,  not  much  exceeding  the  size  of  a  pin's 
head,  may  be  seen  adhering  to  the  surface  of  the  tonsils,  or  to  the  pos- 
terior wall  of  the  pharynx.  These  may  be  readily  removed  with  a  camel's- 
hair  brush.  As  a  rule  the  patients  quickly  recover,  and  by  the  third  or 
fourth  day  may  be  declared  convalescent.  They  often,  however,  suffer 
from  a  considerable  degree  of  prostration  during  the  illness,  and  a  sense 
of  weakness  may  remain  for  some  days  or  weeks  after  the  disappearance 
of  the  local  affection.  The  symptoms  above  sketched  are  sometimes  as- 
sociated with  a  trace  of  albumen  in  the  urine,  but  occasionally  the  first 
evidence  of  the  true  nature  of  the  throat  affection  is  the  occurrence  of 
the  characteristic  paralysis.  The  appearance  of  one  or  other  of  these 
symptoms  often  forms  the  only  clue  which  the  physician  has  to  the 
nature  of  the  primary  affection,  which  in  all  other  respects  closely  re- 
sembled a  simple  sore  throat.  In  some  instances,  however,  the  catarrhal 
affection  serves  only  to  introduce  the  more  serious  form  of  the  disease. 
In  such  cases,  after  the  more  trivial  symptoms  have  lasted  for  three  or 
four  days,  there  is  a  sudden  accession  of  fever,  with  marked  constitutional 
disturbance  and  increase  in  the  local  symptoms.  Exudation  forms  rap- 
idly in  the  throat,  and  with  it  the  disease  assumes  all  the  characters  which 
have  already  been  described  under  "  typical  diphtheria." 

(3.)  The  inflammatori/  form  of  diphtlieria  is  characterized  by  the 
active  hyperremia  which  precedes,  and  accompanies,  the  exudation  of 
lymph.  On  examining  the  throat,  the  appearance  is  that  of  acute 
pharyngitis,  the  mucous  membrane  of  the  uvula  and  fauces  being  greatly 
inflamed.  Within  twenty-four  hours  a  thick  false  membrane  usually 
covers  the  inflamed  parts,  but  I  have  met  with  one  case  in  which  the 
exudation  did  not  take  place  till  four  days  after  severe  inflammation 
commenced.  The  tonsils  are  often  increased  in  size,  and  the  glands  at 
the  angle  of  the  jaw  are  generally  enlarged  and  tender.  There  is  severe 
odynphagia.  The  pulse  is  very  frequent,  and  the  patient  has  a  hot,  dry 
skin,  and  often  complains  of  great  thirst.  It  is  in  this  form  of  diphtheria, 
as  Sir  AVilliam  Jenner  '  has  pointed  out,  that  the  joints  sometimes  be- 
come swollen  and  inflamed. 

(■i.)  In  malignant  dlpJitheria  the  attack  begins  with  severe  rigors, 
headache,  and  vomiting,  and  tliere  is  often  also  bleeding  of  the  nose. 
The  patient  is  at  once,  as  it  v/ere,  knocked  down  by  the  virulence  of  the 
disease.  Throat-symptoms  are  not  generally  severe,  but  the  secretions 
rapidly  undergo  decomposition,  and  cause  the  breath  to  have  a  most  in- 
tolerable fetor.  The  temj)erature  is  not  high,  but  the  pulse  is  rapid, 
small,  and  irregular.  Restless  at  first,  the  patient  soon  becomes  apathetic 
and  drowsy;  his  face  grows  pale,  and  his  skin  cold  and  clammy.  The 
tongue  is  brown,  dry,  and  tremulous,  and  sordes  form  upon  the  teeth. 
Hemorrhages  may  occur  from  the  various  mucous  surfaces,  and  petechi:i> 
often  appear  beneath  the  skin.     In  short,  all  the  symptoms  of  the  typhoid 


'  Loc.  cit.  pp.  17.  18. 
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State  appear,  and  the  patient  finally  becomes  delirious  and  dies  comatose, 
or  succumbs  to  an  attack  of  syncope. 

(o.)  GaiKjrenous  diphtheria  is  very  rare  in  this  country,  except  as  a 
secondary  phenomenon  following  scarlet  fever.  The  process  generally 
supervenes  very  rapidly  after  the  formation  of  the  false  membrane,  and 
the  symptoms  are  such  as  have  been  described  under  putrid  sore  throat 
(page  30).     These  cases  always  terminate  fatally. 

(C.)  Chronic  diphtheria  is  a  more  rare  disease.  In  the  years  18G3 
and  1804  eleven  patients  (seven  men  and  four  Avomen)  came  under  my 
care  in  whose  cases  there  was  false  membrane  in  the  pharynx.  In  three 
of  them  at  the  same  time  there  was  deposit  in  the  larynx.  The  patients 
were  all  able  to  attend  as  out-patients  at  the  hospital,  and  though  in 
several  cases  they  were  w'eak,  yet  they  showed  no  very  great  degree  of 
debility.  In  four  instances  there  was  albuminuria:  in  two  of  these  it  was 
intermittent  and  in  two  constant.  The  longest  duration  of  any  of  these 
cases  was  three  months,  the  shortest  seven  weeks,  the  average  being 
nine  weeks.  In  all  the  cases,  when  the  false  membrane  was  mechanically 
removed,  bleeding  occurred,  and  a  fresh  formation  quickly  took  place. 
Various  local  treatment  was  adopted,  but  without  any  decided  success. 
The  power  of  maintaining  the  false  membrane  seemed  to  be  lost  after  a 
time,  and  the  lymph  was  at  last  separated  without  reproduction.  Barthez  ' 
has  also  described  a  case  where  the  false  membrane  lasted  for  several 
weeks,  and  showed  a  highly  persistent  power  of  reproduction,  and  Isam- 
bert  *  mentions  an  instance  in  which  a  student  became  affected  with  nasal 
diphtheria,  and  continued  for  several  months  to  expel  pieces  of  false 
membrane  on  blowing  his  nose. 

Some  of  the  symptoms  of  diphtheria  demand  a  more  detailed  discus- 
sion than  has  been  accorded  them  above. 

The  occurrence  of  albuminuria  in  cases  of  diphtheria  was  discovered 
by  Dr.  W.  F.  Wade,'  of  Birmingham,  in  the  year  1857,  and  some  months 
later  it  was  independently  observed  by  Dr.  Germain  See,  of  Paris.*  In 
the  greater  number  of  cases  of  diphtheria  the  urine  is  found  to  be  albumi- 
nous at  some  period  of  the  disease.  The  albumen  usually  makes  its  ap- 
pearance within  the  first  few  days,  and  soinetimes  within  the  first  twenty- 
four  hours  of  the  invasion,^  but  it  may  be  delayed  until  as  late  as  the 
third  week.  Its  presence  is  rarely  constant  in  any  case.  It  may  fluctuate 
considerably  in  quantity  from  day  to  day  and  from  hour  to  hour,  and  it 
may  disappear  and  reappear  more  than  once  before  recovery  sets  in.  The 
severity  of  the  case  furnishes  us  with  no  indication  as  to  the  probable 
occurrence  of  albuminuria;  it  has  been  searched  for  in  vain  in  some  most 
malignant  cases,  and  it  has  been  detected  in  the  course  of  very  mild  at- 
tacks. It  is  never  associated  with  any  tangible  amount  of  haematuria, 
but  the  urinary  dejDosit  usually  contains  hyaline,  granular,  and  epithelial 
casts  of  the  renal  tubules.  The  urine  itself  is  generally  more  or  less 
highly  colored,  and  of  high  specific  gravity,  and  it  contains  a  considerable 
excess  of  urea,  as  is  the  case  in  most  other  diseases  of  a  pyrexial  charac- 
ter.    The  albuminuria  of  diphtheria  is  almost  alwaj'S  a  transient  phenom- 

'  BuU.  de  la  Soc.  Med.  des  Hop. ,  1858. 

-  Lorain  et  Lepine  :  Nouveau  Diet.,  1869. 

'  Midland  Quarterly  Journal  of  the  Medical  Sciences,  April,  1858. 

*  Union  Medicale,  1858.  p.  407. 

'  Dr.  Burdon  Sanderson  quotes  a  case  in  which  it  appeared  eighteen  hours  after  the 
patient  had  been  apparentlj'  in  perfect  health.  Contributions  to  the  Pathology  of 
Diphtheritic  Sore  Throat,  etc.,  Brit,  and  For.  Med.-Chir.  Rev.,  January,  1860. 
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enon,  and  it  i.s  quite  exceptional  for  it  to  persist  after  recovery.  It  sel- 
dom results  iu  anasarca,  and  only  very  rarely  in  unvmia.  In  short,  it  is 
not  by  any  means  a  dangerous  symptom,  and  recent  observations  have 
fully  confirmed  the  dictum  of  Trousseau,'  that  it  has  only  a  limited  si"-ni- 
iication  m  relation  to  prognosis  and  treatment. 

The  exudation  of/alse  rnemhrane  is  an  almost  invariable  ])henomenon 
of  diphtheria.  There  are  only  two  classes  of  cases  in  which  it  may  be 
absent,  viz.,  those  in  which  death  from  blood-poisoning  occurs  before  the 
exudation  has  time  to  form,  and  those  in  which  the  local  ])rocess  is  not 
severe  enouirh  to  result  in  the  formation  of  a  definite  membrane.  This 
class  has  been  described  by  Dr.  Michel  Peter  ^  as  "  Di})htherite  sine  diph- 
t/tet'ia.^^  False  membranes  may  form  in  the  course  of  the  disease  upon 
any  part  of  the  mucous  surfaces  which  are  exposed  to  the  air.  As  a  rule, 
they  attach  themselves  by  preference  to  the  more  prominent  parts.  They 
may  extend  from  the  pharynx  to  the  epiglottis  and  ary-epiglottic  folds, 
and  from  thence  by  the  ventricular  bands  and  vocal  cords,  into  the  trachea, 
and  may  only  be  arrested  in  the  smaller  bronchi.  The}''  may  spread  up- 
ward into  the  nasal  passages,  covering  the  whole  cavit}'  and  following  tlie 
windings  of  the  turbinated  bones.  They  may  appear  at  the  orifice  of  the 
nares  and  attack  the  excoriated  skin  around  them:  they  may  extend  up 
the  lachrymal  duct  and  show  themselves  upon  the  conjunctiva.  In  some 
rare  cases  they  have  been  known  to  extend  into  the  oesophagus,  and  they 
occasionally  cover  the  tongue  and  the  mucous  membrane  of  the  lips.  In 
women  who  are  suckling  infants  the  disease  sometimes  appears  on  the 
nipple.  In  both  sexes  it  may  attack  the  mucous  membrane  near  the  ori- 
fice of  any  of  the  internal  passages.  External  wounds  of  any  sort  are 
liable  to  be  covered  b\^  false  membrane.  In  short,  no  part  of  the  body 
which  is  at  once  open  to  the  air  and  uncovered  by  a  thick  epidermis,  is 
free  from  the  liability  of  local  infection  and  the  consequent  formation  of 
false  membrane.  The  exudation  may  take  place  within  a  few  hours  of 
the  invasion  of  the  disease,  or  may  be  delayed  for  four  or  live  days.  The 
first  sign  of  exudation  consists  in  the  infiltration  of  the  superficial  layers 
of  mucous  membrane  Avith  a  yellowish  substance,  which  raises  the  affected 
parts  above  the  level  of  the  surrounding  surface.  The  further  charges 
which  take  place  have  been  already  described.  When  the  first  membrane 
has  been  removed  artificially,  fibrinous  exudation  may  again  form,  or  the 
surface  may  gradually  heal.  When,  however,  the  membrane  has  become 
detached  of  its  own  accord,  recurrence  in  the  same  spot  is  rare. 

The  symptoms  oi  J'ever  in  diphtheria  may  either  be  very  marked  or  al- 
most absent.  In  the  severest  and  most  malignant  cases  the  temperature 
is  often  quite  low.  There  is  never  any  tendency  to  extreme  hyperpyrexia. 
In  the  usual  run  of  cases  it  would  appear  that  the  variations  of  temper- 
ature follow  a  fairly  definite  course.  Trousseau  states  that  there  is  a 
rather  acute  development  of  fever  at  the  time  of  the  attack,  but  that  the 
feverish  symptoms  diminish  on  the  second  day,  and  cease  on  the  following 
or  next  day,  Wunderlich  considers  that  the  temperature  in  diphtheria 
is  of  little  prognostic  value,^  but  Faralli,  to  whom  1  have  already  referred, 
has  shown  that  there  is  a  definite  pyrexial  cycle  in  cases  of  diphtheria, 
which  furnishes  data  both  for  diagnosis  and  prognosis.  The  observations 
which  he  has  made  prove  that  fever  is  a  phenomenon  commonly  present 

'  Trousseau :  Op.  cit.  vol.  ii.  p.  538. 

-  These  de  Paris,  No.  270,  Paris,  ISoO. 

^  Temperature  in  Diseases  (New  Sydeuham  Society's  Translation),  p.  367. 
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in  diphtheria.  The  elevation  of  temperature  is  rapid,  and  even  in  slight 
cases  it  frequent]}''  rises  as  high  as  104°  in  a  few  hours,  falling  gradually 
mitil  the  normal  point  is  reached  on  the  fourth  or  fifth  day.  In  cases  of 
moderate  severity  the  temperature  again  rises  toward  the  fourth  day,  but 
seldom  regains  the  height  of  the  first  elevation.  The  exacerbation  is  due 
to  the  appearance  of  fresh  diphtheritic  patches  on  parts  previously  healthy, 
or,  more  frequently,  to  the  appearance  of  glandular  enlargements,  the  re- 
sult of  secondary  infection.  The  effects  of  this  secondary  infection  are 
clearly  observed  in  severe  cases  which  pass  into  the  typhoid  state.  In 
these  the  temperature  at  first  follows  the  same  course  as  in  the  milder 
cases;  that  is,  it  rises  rapidly  and  falls  steadily  until  the  third  or  fourth 
day.  At  that  date  it  rises  again,  with  some  irregularity,  but  with  a  cer- 
tain relation  to  the  extension  of  the  local  disease,  and  to  the  putrefactive 
changes  in  the  membranes.  In  favorable  cases  a  second  steady  fall  suc- 
ceeds the  second  elevation,  while  in  fatal  cases  the  temperature  continues 
to  rise  until  the  last.  The  natural  course  of  the  temperature  may  at  any 
time  be  modified  by  the  supervention  of  impeded  respiration,  which  will 
have  the  effect  of  reducing  it.  Di*.  Faralli's  observations  were  not  simply 
confined  to  pharyngo-laryngeal  diphtheria.  In  a  case  in  which  diphtheria 
affected  a  wound,  he  obtained  the  same  results.  The  temperature  rose 
within  a  few  hours  to  over  105°,  before  the  false  membrane  was  clearly 
developed.  It  fell  to  normal  on  the  third  day,  while  the  infiltration  was 
at  its  maximum. 

Cutaneous  eruptions  are  not  uncommon  in  some  epidemics  of  diph- 
theria, especially  among  children.  Their  most  common  situations  are  the 
neck  and  chest;  occasionally  they  make  their  appearance  on  the  face, 
abdomen,  and  thighs.  A  rash  is  most  frequently  met  with  in  the  sever- 
est cases.  The  date  of  its  appearance  is  not  definite,  and  its  duration  is 
very  variable.  Sometimes  it  disappears  in  a  few  hours,  in  other  cases  it 
persists  for  several  days.  The  rash  of  diphtheria  generally  more  or  less 
resembles  the  rash  of  scarlet  fever,  and  consists  of  minute  red  isolated 
spots,  which  disappear  on  pressure.  It  differs  from  that  of  scarlet  fever 
in  the  fact  that  it  is  never  followed  by  desquamation. 

Hequelm. — Setting  aside  extreme  debility  and  a  disposition  to  cardiac 
syncope,  which  may  be  considered  rather  as  characteristics  of  the  disease 
itself,  the  only  serious  sequela?  of  diphtheria  are  various  local  parah'ses. 
These  paralyses  are  liable  to  follow  any  case,  however  slight;  they  may 
be  partial  or  complete,  and  they  may  either  limit  themselves  to  single 
groups  of  muscles,  or  may  involve  in  succession  almost  the  whole  volun- 
tary muscular  system.  Their  advent  is  always  gradual,  and  as  a  rule  they 
declare  themselves  during  the  second  or  third  week  after  the  complete 
healing  of  the  local  lesion.  Trousseau,*  however,  quotes  a  case  in  which 
they  became  manifest  three  days  before  the  disappearance  of  the  false 
membrane.  On  the  other  hand,  they  may  be  delayed  until  as  late  as  the 
sixth  week  of  convalescence.  In  any  case  their  advance  is  gradual,  and 
they  may  continue  to  extend  for  weeks  after  their  first  appearance.  The 
muscles  most  frequently  affected  are  those  of  the  soft  palate  and  pharynx, 
of  the  eye,  and  of  the  extremities.  It  is  much  more  rare  for  the  muscles 
of  the  larynx  and  trunk  to  be  implicated,  while  those  of  the  bladder  and 
rectum  are  still  more  seldom  affected,  and  those  of  the  face,  almost  always, 
though  not  invariably,  escape.  Concurrently  with  the  paralysis,  there  is 
inmairment  of  muscular,  and  sometimes  of  cutaneous,  sensibility.     The 

*  Gazette  des  Hopitaux,  1860,  Nos.  1  and  5. 
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muscles  generally  respond  lang-uidly  to  both  galvanism  and  faradisin, 
while  the  patient  complains  of  numbness  and  prickings  in  the  paralyzed 
parts.  More  rarely  there  is  pain  or  hypera^sthesia.  The  affected  muscles 
occasionally  undergo  some  degree  of  wasting,  and  in  some  cases  their 
diminution  in  bulk  is  very  considerable.  The  first  muscles  to  be  affected 
are  usually  those  of  the  soft  palate  and  pharynx,  which  are  almost  always 
affected  more  on  one  side  than  the  other.'  The  soft  palate  and  uvula  hang 
loosely,  and  cannot  be  drawn  up  at  will.  There  is  often  also  some  dimin- 
ished sensibility  of  the  uvula,  fauces,  and  epiglottis.  The  voice  loses  its 
resonance,  and  assumes  a  nasal  character,  while  articulation  is  more  or  less 
embarrassed,  and  the  patient  is  soon  tired  of  talking.  Swallowing  is  in- 
variably rendered  difBcult,  and  fluids  frequently  regurgitate  through  the 
nose,  or  pass  into  the  larynx.  Occasionally  life  can  only  be  sustained  by 
the  use  of  the  oesophageal  feeding  tube.  The  paralysis  of  the  pharynx 
generally  impedes  expectoration,  and  the  secretion  accumulates  in  the 
throat,  and  causes  considerable  discomfort. 

Paralysis  of  the  larynx  is  much  less  common  than  the  palsies  already 
described,  but  in  rare  cases  it  may  appear  even  without  other  parts  being 
affected.  The  paralysis  may  involve  the  whole  muscular  apparatus  of  the 
larynx,  or  may  limit  itself  to  single  muscles.  In  the  former  case  the  vocal 
cords  will  be  seen  on  laryngoscopic  examination  to  remain  motionless 
during  phonation,  occupying  the  post-mortem  position.  The  voice  is  al- 
most entirely  lost,  and  any  increased  exertion  leads  to  considerable  dysp- 
noea, not  from  paralysis  of  the  abductors,  but  from  loss  of  power  of  the 
adductors,  and  consequent  inability/  "  to  hold  the  breath — "  an  act  which 
is  especially  necessary  for  delicate  persons  when  making  an  effort.  The 
muscular  paralysis  is  occasionally  associated  with  loss  of  sensibility  of  the 
mucous  membrane  of  the  epiglottis,  in  which  case  portions  of  food  are 
more  likely  to  make  their  way  into  the  larynx  than  w-hen  the  pharynx 
alone  is  affected.  Such  an  accident  may  give  rise  to  very  serious  svmp- 
toms.  Where  the  paralysis  only  involves  single  muscles,  it  is  the  abduc- 
tors which  generally  suffer,  but  often  only  one  cord  is  affected.  Two 
cases  of  permanent  paralysis  of  the  recurrent  nerve,  following  diuhtheria, 
have  come  under  my  notice. 

Lsually,  the  sense  of  taste  is  more  or  less  blunted,  and  there  is  a  loss 
of  sensibility  in  the  veil  of  the  palate.  In  other  cases  the  patient  com- 
plains of  numbness  and  a  pricking  sensation  in  the  tongue  and  soft  pal- 
ate. The  muscles  of  the  eye  are  the  next  to  suffer.  Indeed,  in  some 
cases,  they  become  paralyzed  at  the  same  time  as  the  muscles  of  the  pal- 
ate. The  patient  first  notices  that  it  is  getting  more  and  more  difficult 
for  him  to  read  small  print.  The  effort  tires  him,  and  causes  pain  in  his 
eyes;  soon  his  vision  becomes  quite  indistinct,  and  he  suffers  from  Hashes 
of  light  before  the  eyes.  He  does  not,  however,  lose  the  power  of  seeing 
distant  objects.  At  a  later  period  there  may  be  double  vision,  giddiness, 
and  squinting,  from  palsy  of  the  oculo-motor  muscles.  The  earlier  symp- 
toms are  due,  according  to  Donders,'  to  impairment  of  accommodation 
from  palsy  of  the  ciliary  muscles.  The  chief  affection  of  the  sense  of 
sight,  therefore,  depends  on  paralysis  of  parts  supplied  by  the  lenticular 
ganglion  of  the  sym])athetic  chain,  as  the  pharyngeal  paralysis  appears 
to  be  due  to  impairment  of  Meckel's  ganglion,  and  these  facts  have  led 
l^r.  Hughlings  Jackson  '  to  inquire,  in  cases  of  diphtheritic  paralysis,  for  a 

'  See  p.  85.  -  New  Sydenham  Society's  Translation,  18C4. 

'  Ophthalmology  in  its  relation  to  General  Medicine  :  British  Medical  Journal,  May 
12,  1877,  p.  oOr,. 
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corresponding  affection  of  the  sense  of  hearing,  such  as  would  be  likely 
to  result  from  interference  with  the  function  of  the  otic  ganglion.  He 
has  hitherto  only  met  with  one  such  case,  that  of  a  medical  man.  The 
affection  was  not  sufficient  to  impair  his  hearing  for  ordinary  purposes, 
but  "  enough  to  render  music  unintelligible."  In  fact,  as  Dr.  Jackson 
says,  we  should  not  expect  deafness  as  the  result  of  diphtheritic  paraly- 
sis, but  only  slight  interference  with  the  power  of  appreciating  high- 
pitched  sounds.  It  is  impossible  to  tell  as  yet  how  frequent  such  an  af- 
fection may  be  in  cases  of  diphtheritic  paralysis.  As  far  as  our  knowledge 
at  present  goes,  it  is  little  more  than  a  pathological  curiosity.  Next  in 
order  to  the  muscles  of  the  eye,  those  of  the  extremities  most  frequently 
show  signs  of  paralysis.  The  lower  extremities  are  usually  the  first  to  be 
affected.  The  patient  first  suffers  from  numbness  and  tingling  in  the 
feet.  Soon,  on  attempting  to  walk,  his  legs  begin  to  tremble,  and  he  feels 
as  though  he  were  walking  on  air.  The  difficulty  gradually  increases,  his 
movements  grow  more  and  more  clumsy,  until  at  length  he  loses  all  power 
over  his  legs,  and  becomes  a  helpless  cripple.  The  muscles  of  the  affected 
parts  feel  flabby  to  the  touch,  and  thej'  refuse  to  respond  to  the  electric 
current.  Cutaneous  sensibility  is  also  much  impaired,  or  entirely  abolished, 
especially  in  the  soles  of  his  feet.  The  same  symptoms  may  occur  in  the 
upper  extremities.  There  is,  first,  numbness  and  formication  in  the 
fingers,  then  increasing  clumsiness  of  movement,  and  finally,  complete 
paralysis. 

The  last  muscles  to  be  affected  are  generally  those  of  the  neck  and 
trunk.  Paralysis  of  the  former  in  its  worst  forms  deprives  the  patient  of 
the  power  of  raising  or  turning  his  head,  which  falls  helplessly  backward, 
forward,  or  to  one  side.  Paralysis  of  the  latter  renders  turning  or  mov- 
ing in  bed  impossible,  and  at  the  same  time  causes  considerable  embar- 
rassment to  respiration  from  the  implication  of  the  intercostals.  When 
the  diaphragm  is  also  paralyzed,  as  in  rare  cases  it  is,  the  difficulty  of 
breathing  is  enormously  increased,  and  the  patient  runs  the  greatest  risk 
of  dying  from  asphyxia.  If,  however,  the  paralysis  be  not  complete,  the 
danger  may  be  warded  off,  and  the  patient  may  gradually  recover.  Con- 
currently with  the  paralysis  of  the  extremities  in  the  most  severe  cases, 
there  is  often  incontinence  of  urine  and  ffeces  from  palsy  of  the  sphincters 
of  the  bladder  and  rectum.  In  men  the  sexual  function  is  also  affected  in 
such  cases,  and  the  patient  becomes  temporarily  impotent. 

Having  continued  for  a  period  varying  from  six  weeks  to  half  a  year, 
these  paralyses  gradually  disappear  in  the  order  in  which  they  appeared, 
the  duration  being  in  each  case  proportionate  to  the  degree  of  paralysis. 
If  no  unfortunate  complications  lead  to  a  fatal  result,  eventual  recovery  - 
of  muscular  power  may  almost  invariably  be  counted  upon;  but  in  most 
cases  the  patient  continues  for  a  long  time  to  experience  some  degree  of 
weakness  in  the  affected  parts.  Lastly,  it  is  well  to  remember  that  the 
severity  of  the  paralytic  symptoms  bears  no  proportion  whatever  to  the 
severity  of  the  antecedent  disease.  The  loss  of  power  may  occur  in  a 
marked  degree  after  even  the  most  trivial  attacks. 

Diagnosis. — In  some  cases  of  diphtheria  an  absolute  diagnosis  may  be 
almost  a  matter  of  impossibility,  at  any  rate  in  the  earlier  stages  of  the 
disease.  The  difficulty  generally  arises  in  those  cases  which  deviate  from 
the  normal  type  in  the  direction  either  of  unusual  mildness  or  of  unusual 
severity.  Very  mild  cases,  in  which  the  false  membrane  is  either  absent 
or  late  in  appearing,  may  easily  be  confounded  with  ordinary  catarrhal 
sore  throat.     The  diagnostic  criteria  are  both  few  and  indefinite.     A  his- 
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tory  of  infection,  or  the  epidemic  prevalence  of  diphtheria,  may  in  some 
cases  be  of  service  in  forming  an  opinion,  but  more  oftener  the  practi- 
tioner has  to  trust  to  other  data.  In  the  case  of  the  diphtheritic  sore 
throat,  without  false  membrane,  the  congestion  is  at  once  more  limited 
and  more  intense  than  in  pharyngeal  catarrh;  it  often  ulfects  one  lateral 
half  of  the  soft  palate,  or  one  tonsil,  while  the  catarrhal  process  has  usu- 
ally a  more  general  distribution.  In  simple  sore  throat  the  surface  of 
the  tonsils  may  be  covered  here  and  there  with  patches  of  deposit,  which 
might  possibly  mislead  an  ignorant  or  incautious  observer;  but  such  de- 
posits will  invariably  be  found  to  be  soft,  semi-fluid,  and  easilv  removed. 
They  are,  in  fact,  nothing  more  than  the  modified  secretion  of  the  con- 
gested mucous  structures.  In  diphtheria,  moreover,  there  is  often  albu- 
minuria, and  a  degree  of  prostration  out  of  proportion  to  the  severity  of 
the  local  changes.  In  many  cases,  in  the  absence  of  false  membrane,  the 
practitioner  must  rest  content  with  a  diagnosis  founded  upon  unsatisfac- 
tory criteria.  In  other  cases,  however,  the  sudden  development  of  exuda- 
tion and  the  appearance  of  serious  symptoms  of  general  infection  may 
clear  up  all  doubt;  while  in  still  rarer  instances  the  supervention  of  mus- 
cular paralysis  during  convalescence  will  solve  the  problem  in  a  quite  un- 
expected manner.  It  is  hardly  necessary  to  add  that,  in  all  cases  of  sus- 
pected diphtheria,  it  is  the  bounden  duty  of  the  practitioner  to  make  a 
most  thorough  examination  of  the  interior  of  the  throat,  supplen)enting 
it,  if  possible,  by  the  use  of  the  laryngoscope  and  rhinoscope.  These  in- 
struments will  often  bring  to  light  patches  of  exudation,  and  will  thus 
give  very  material  help  toward  a  satisfactory  diagnosis. 

The  cases  in  which  diphtheria  appears  in  an  exceptionally  severe  form 
may  offer  still  greater  difficulties  in  the  way  of  diagnosis  than  even  mild 
cases.  A  patient,  for  instance,  is  suddenly  struck  down  by  intense 
general  blood-poisoning,  and  rapidly  passes  into  what  is  named  the 
typhoid  state.  If  inspection  of  the  fauces  is  neglected  in  such  a  case,  the 
physician  may  experience  the  greatest  perplexity  as  to  the  nature  of  the 
disease.  Even  the  fauces  may  appear  healthy,  and  the  case  be  still  one 
of  diphtlieria;  for  the  membrane  may  not  as  yet  have  had  time  to  form, 
or  may  have  formed  beyond  the  range  of  sight.  The  only  aid  to  diag- 
nosis in  such  a  case  will  be  found  in  the  character  of  the  prevailing 
epidemic.     Malignant  diphtheria  very  rarely  occurs  in  an  endemic  form. 

Apart  from  the  above  difficulties,  diphtheria  may  simulate,  and  be 
simulated  by,  scarlet  fever,  confluent  herpes  of  the  throat,  acute  tonsilli- 
tis, and  acute  laryngitis.  There  can  be  no  doubt  that,  in  many  cases, 
diphtheria  has  been  mistaken  for  scarlet  fever.  The  severe  constitu- 
tional disturbance,  the  sore  throat,  and  the  rash,  which  is  a  common  symp- 
tom in  some  epidemics  of  diphtheria,  are  all  liable  to  mislead  the  observer. 
But  the  points  of  difference  are  fairly  well  marked.  The  constitutional 
symptoms  are  usually  slighter  in  diphtheria;  there  is,  as  a  rule,  less  ano- 
rexia, but  more  prostration.  The  throat  in  scarlet  fever  is  uniformly 
reddened,  and  if  it  be  the  seat  of  any  membraniform  deposits,  these  are 
soft  and  easily  detached.  The  larynx,  moreover,  is  only  very  exception- 
ally attacked.  There  may  be  albuminuria  in  either  disease,  but  h.Tmatu- 
ria,  which  is  scarcely  ever  known  to  occur  in  diphtheria,  is  not  uncommon 
in  scarlet  fever.  The  distinctive  characters  of  the  rashes  have  already 
been  described. 

Acute  tonsillitis  at  its  outset  may  simulate  the  inflammatory  form  of 
diphtheria.  In  both  there  is  considerable  constitutional  disturl^ance  and 
difficulty  of  swallowing;  in  both  the  throat  affection  has  a  more  or  less  uni- 
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lateral  tendency,  and  commences  with  intense  conoestion.  In  tonsillitis, 
however,  the  inflammation  either  subsides,  or  rapidly  passes  into  suppura- 
tion, and  thus  removes  all  cause  of  difficulty. 

Confluent  herpes  of  the  throat  is  not  a  common  disorder,  and  is  not, 
therefore,  often  likely  to  give  rise  to  difficulties  in  practice.  Trousseau,' 
however,  has  laid  down  the  diagnostic  distinctions  between  the  two  dis- 
eases with  considerable  detail.  Herpes  is  usuall}'  ushered  in  with  consid- 
erable constitutional  disturbance,  but  the  temperature  rarely  rises  higher 
than  102°  or  102.5°  Fahr.,  and  it  quickly  subsides.  The  pain  in  the 
tliroat  is  of  a  peculiar  smarting  character.  Herpes  has  no  tendency  to 
spread  beyond  the  seat  of  its  first  efflorescence.  Thus,  if  in  a  doubtful 
case  the  morbid  process  is  found  extending  to  the  tonsils,  to  the  larynx, 
or  to  the  nose,  herpes  may  be  excluded.  Of  course  the  simultaneous  ap- 
pearance of  herpes  on  the  hip  will  be  of  great  help  in  forming  a  diagno- 
sis. 

Tlie  diagnostic  distinctions  between  larN'ngeal  diphtheria  and  catarrhal 
laryngitis  will  be  found  under  the  head  of  "  Croup." 

Pathology. — The  characteristic  product  of  diphtheritic  inflammation — 
the  false  membrane — is  a  tough  dry  substance  resembling  fibrin,  or  the 
buffy-coat  of  the  blood.  In  color  it  is  yellowish,  or  grayish  white;  it  is 
firm  and  elastic,  but  it  breaks  across  suddenly  when  stretched.  The  addi- 
tion of  acetic  acid  causes  it  to  swell  up  and  become  transparent;  it  is 
dissolved  by  caustic  alkalies.  It  is  insoluble  in  water,  and  yields  to  it 
neither  gelatine  nor  albumen.  It  thus  closely  resembles  fibrin  in  most  of 
its  qualities.  The  membrane  may  vary  from  a  thin  and  transparent  pelli- 
cle to  a  skin  of  considerable  thickness.  The  character  of  the  exudation 
varies  according  to  its  age.  In  the  earlier  stages  the  different  patches  of 
membrane  are  more  or  less  isolated,  they  are  surrounded  by  mucous  mem- 
brane in  a  state  of  intense  hx-pera^mia,  they  project  only  very  slightly 
above  the  mucous  surface,  and  they  cannot  be  removed  without  considera- 
ble force.  Later  on,  the  patches  are  found  to  have  coalesced,  they  have 
become  firmer  and  thicker,  and  evidently  project  higher  above  the  sur- 
rounding surface.  In  the  next  stage  these  edges  become  loosened,  and 
show  a  tendency  to  curl  up,  giving  the  exudation  a  more  or  less  cupped 
appearance.  Fus  gradually  accumulates  beneath  it,  until  it  detaches 
itself,  leaving  the  subjacent  mucous  membrane  in  a  state  of  catarrh. 

According  to  the  most  i-ecent  researches,  the  exudation  in  jiharyngeal 
diphtlieria  is  seen  under  the  microscope  to  consist  exclusively  of  cells. 
The  naked-eye  resemblance  to  coagulated  fibrin  is  due  to  a  peculiar  de- 
generation of  the  epithelial  cells,  and  to  an  equally  peculiar  fusion  of 
them  one  with  another.  The  cells  manifestly  contain  more  solid  matter 
than  normally,  but  the  precise  character  of  the  infiltration  is  as  yet  uncer- 
tain. On  examining  a  section  of  membrane  under  the  microscope,  it  is 
seen  to  consist  of  thin  changed  cells,  fused  together  in  various  directions, 
and  leaving  a  system  of  branching  fissures,  which  permeate  the  whole 
membrane.  The  most  superficial  cells  are  twice  as  large  as  lymph  cor- 
puscles. They  gradually  decrease  in  size  as  we  proceed  deeper,  until 
those  which  are  in  immediate  contact  with  the  mucous  surface  are  almost 
indistinguishable  from  normal  cells.  Here  and  there,  scattered  through- 
out the  membrane,  are  often  seen  minute  extravasations  of  blood,  which, 
originally  formed  on  the  mucous  surface,  have  become  separated  from  it 
and  encapsuled  by  successive  layers  of  degenerated  cells.     To  sum  up  in 

'  Op.  cit. ,  vol.  ii.  p.  439. 
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the  words  of  Rindlleisch,'  "  the  false  membrane  is  undeniably  produced 
by  the  separation  of  young  elements  from  the  irritated  mucous  surface 
and  by  their  gradual  stiffening,  sclerosis,  glassj'  swelling,  or  whatever 
term  we  may  choose  to  apply  to  their  degeneration."  In  course  of  time 
the  mischievous  process  comes  to  a  standstill.  The  cells  secreted  by  the 
mucous  membrane  no  long-er  undergo  the  abnormal  degeneration;  pus 
ceils  appear  in  increasing  quantities  between  the  mucous  surface  and  the 
false  membrane,  and  soon  lead  to  the  final  separation  of  the  latter.  The 
exudation  also  disappears  to  some  extent  by  undergoing  a  process  of 
softeninu",  the  cells  becoming  granular  and  fatty,  and  the  network  under- 
going gelatinous  degeneration.  This,  though  not  an  uncommon  termi- 
nation in  favorable  cases  of  tracheal  diphtheria,  is  much  rarer  when  the 
false  membrane  is  formed  in  the  pharynx. 

In  describing  the  symptoms  of  diphtheria,  it  has  been  pointed  out 
that  in  the  earliest  stages  of  the  disease  the  mucous  membrane  is  inflamed 
and  swollen,  but  is  soon  coated  with  false  membrane,  and  becomes  hidden 
from  view.  If  the  disease  progresses  favorably  and  the  case  is  not  very 
severe,  on  separation  of  the  lymph,  the  mucous  membrane  is  seen  to  be 
smooth,  and  often  somewliat  paler,  than  in  a  state  of  health;  but,  if  the 
affection  has  been  at  all  violent,  more  or  less  ulceration  of  the  mucous 
membrane  will  be  present.  Occasionally  the  morbid  process  does  not  stop 
at  ulceration,  but  gangrene  results,  and  there  is  considerable  loss  of  tis- 
sue. In  many  fatal  cases  the  gangrenous  process  is  in  active  operation, 
and  its  peculiar  odor  becomes  evident  on  the  post-mortem  table,  if  not 
during  life.  The  idea  entertained  by  the  ancient  physicians,  that  the 
disease  was  a  gangrenous  process,  was,  it  need  scarcely  be  observed, 
derived  from  the  appearance  of  the  false  membranes  themselves,  which, 
whether  white  or  subsequently  discolored,  have  very  much  the  aspect  of 
an  eschar  or  slough.  This  is,  of  course,  only  a  delusive  appearance, 
and  our  modern  knowledge  of  the  gangrenous  process  in  diphtheria 
is  based  on  the  post-mortem  examination  of  the  tissues  heneatli  the  false 
membrane.  In  the  severer  forms  of  the  disease  there  is,  in  addition  to 
the  changes  above  described,  an  exudation  of  fibrin  into  the  subepithelial 
connective  tissue.  The  exudation  and  infiltraticni  sometimes  compress  the 
nutrient  vessels  of  the  part,  and  thus  arrest  its  blood  supply.  Necrosis 
of  the  involved  tissues  results,  and  leads  to  the  formation  of  a  slough, 
which  is,  in  course  of  time,  separated  from  the  healthy  parts.  On  the 
slough  becoming  finally  detached,  there  is  left  an  ulcer  of  variable  depth 
and  extent.  In  several  cases  I  have  known  the  patient  recover  with  the 
loss  of  his  uvula,  and  with  a  portion  of  one  or  both  tonsils  destroyed.  It 
is  more  common,  however,  in  cases  of  recovery  after  gangrene  to  find 
large  and  puckered  cicatrices  resembling  those  which  are  seen  as  the  result 
of  S3'philitic  ulceration. 

In  addition  to  tlie  inflammatory  products  of  diphtheria,  tliere  are  cer- 
tain parasitic  phenomena.  The  idea  that  diphtheria  is  of  parasitic  origin 
was  first  put  forward  by  Professor  Laycock '"'  and  subsequently  revived  by 
Jodin.^  More  recently  Oertel  *  lias  maintained  the  parasitic  theory  with 
great  vigor,  and  has  been  followed   by  many  German  observers.      Oertel 


'  Lehrbuch  der  Pathol.  Gewebelehre,  II.  Auflage,  p.  310,  Leipzig,  1871. 
-  Medical  Times  and  Gazette,  May  20,  1358. 

^  De  la  nature  et  dii  traiteuient  du  croup,  etc.  :  Revue  Med.,  t.  i.  pp.  22  and  134, 
Paris.  1809. 

*  Ziemssen's  Cyclopedia  of  Medicine,  vol.  i.  p.  589. 


112       DISEASES  OF  THE  PHARYNX,  LARYNX,  AND  TRACHEA. 

contends  that  certain  definite  forms  of  vegetable  life,  especially  the 
spherical  bacteria,  called  micrococci,  and  the  smallest  forms  of  bacterium 
tcrmo,  are  invariably  associated  with  the  diphtheritic  process.  The  gray- 
ish white  hoarfrost-like  patches  which  appear  on  the  mucous  membrane 
at  the  very  commencement  of  the  disease,  contain,  he  says,  luxuriant 
growths  of  micrococci.  They  are  always  present  in  diphtheritic  mem- 
branes, and  they  are  also  found  in  varying  quantity  in  the  blood,  when- 
ever such  membrane  exists.  The  quantity  of  them  present  in  any  case, 
moreover,  bears,  it  is  affirmed,  a  direct  relation  to  the  intensity  of  the 
morbid  processes;  they  multiply  as  the  disease  advances,  and  diminish 
with  its  retreat.  Oertel  states  that  the  special  form  of  micrococcus  is 
never  present  in  simple  inflammation  of  the  fauces  or  in  mercurial  stoma- 
titis; but,  that  if  the  diphtheritic  process  supervenes  on  these  disorders, 
it  at  once  makes  its  appearance,  and  quickly  displaces  the  more  common 
forms  of  bacteria  previously  present.  According  to  Oertel,  and  some 
other  experimentalists  {see  Etiology),  after  the  inoculation  of  the  different 
tissues  of  animals  with  diphtheritic  exudation,  it  has  been  found  that  the 
micrococci  force  their  way  amongst  the  cellular  elements,  crowd  into  the 
blood  and  lymph  vessels,  which  they  render  impermeable,  infiltrate  the 
muscles,  and  lead  to  their  degeneration,  and  even  reach  the  kidney,  where 
they  excite  the  inflammation  which  is  so  common  a  complication  of  diph- 
theria. Eberth  '  has  gone  so  far  as  to  declare  that  without  micrococci  there 
can  be  no  diphtheria  /  while  in  Italy  Giacchi^  believes  that  a  parasite  is 
as  necessary  in  the  pathogenesis  of  the  disease,  as  the  o'ldium  vitis  is  in  the 
production  of  disease  of  the  grape.  Letzerich  '  has  found  another  fungus — 
the  zygodesmus  fuscus — which  he  believes  is  the  essential  cause  of  the  dis- 
ease. The  conclusions  of  Oertel  and  Letzerich  have,  however,  been  directly 
controverted  by  Senator,*  who  has  found  the  leptothrix,  buccalis  in  diph- 
theria, and  who  considers  the  minute  round  bodies  described  by  Oertel  (as 
the  spherical  bacteria)  to  be  the  spores  of  the  leptothrix.  iiccording  to 
Senator  the  same  fungi  are  found  in  diphtheria  as  in  ulcerative,  aphthous, 
and  mercurial  stomatitis.  In  February,  1874,  I  examined  seven  cases 
for  epiphytes,  and  succeeded  in  finding  what  is  commonly  described  as 
"  the  leptothrix  buccalis  "  in  five  instances.  In  every  case,  however,  the 
fungus  was  in  the  superficial  layer  of  the  lymph.  The  importance  of  the 
presence  of  fungi  in  diphtheritic  deposits  is  controverted  by  Dr.  Beale,^ 
whose  authority  as  a  microscopist  must  carry  great  weight  in  this  coun- 
try. This  observer  maintains  that  "  vegetable  germs  are  present  in  every 
part  of  the  body  of  man  and  the  higher  animals,  probably  from  the  earliest 
age,  and  in  all  stages  of  health.  .  .  .  Millions  of  vegetable  germs  are 
always  present  on  the  dorsum  of  the  tongue  and  in  the  alimentary  canal." 
Dr.  Beale  further  states °  that  "active  bacteria  introduced  amongst  the 
living  matter  of  healthy  tissues  will  die,  although  the  most  minute  germs 
present  which  escape  death  may  remain  embedded  in  the  tissue  in  a  per- 
fectly quiescent  state."  He  thinks  also  "  that  there  are  very  few  morbid 
conditions  that  are  unquestionably  solely  due  to  the  growth  and  multipli- 
cation of  vegetable  fungi."  ' 

The  changes  which  may  take  place  in  other  tissues  in  the  course  of  au 

'  Zur  Kenntn.  der  bacterit.  Mykosen,  1872. 

-  Natura  e  Terapia  dell'  angina  difterica:   Lo  Sperimentale,  Nov.  1873. 

^  Virchow's  Archiv.,  Bd.  xlv.  et  seq. 

■'Archiv.  fiir  Pathol.  Anatomie  u.  Physiol.,   Bd.  Ivi.  No.  12,  1872. 

*  Disease  Germs,  London,  1872,  p.  65  et  seq. 

''Ibid.  p.  71.  ■>  Ibid.  p.  78. 
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attack  of  diphtheria  are  very  various  :  Tlie  parotid  and  submaxillary 
glands  which  Dr.  Samuel  Bard  '  first  pointed  out  as  being  frequently 
swollen,  have  been  recently  shown  by  Doctors  Balzer  and  Talamon  "^  to 
be  the  subject  of  distinct  pathological  changes.  The  cells  of  the  acini 
are  generally  either  swollen  and  filled  with  a  homogeneous  mucoid  mate- 
rial, or  replaced  by  quantities  of  small  round  cells.  Here  and  there  are 
also  frequently  minute  collections  of  pus.  The  lymphatic  glands  of  the 
neck  are  almost  invariably  found  to  be  more  or  less  enlarged.  On  section 
they  are  redder  than  natural,  and  there  is  an  evident  increase  in  their 
cellular  elements.  The  tissues  around  them,  which  during  life  were 
brawny  and  tender,  are  found  at  the  autopsy  to  be  infiltrated  with  serum 
and  with  scattered  pus-cells.  Often  they  present  minute  extravasations, 
while,  in  rare  cases,  considerable  masses  of  blood  have  been  found  effused 
in  the  cellular  tissue  surrounding  the  glands. 

The  lungs  may  be  the  seat  of  very  varied  changes.  The  bronchial 
tubes  are  always  inflamed — the  inflammation  generally  being  catarrhal, 
but  sometimes  purulent  ;  in  many  cases,  however,  it  is  plastic,  and  then 
most  commonly  occurs  on  the  fourth  or  fifth  day  of  the  disease.  On  lay- 
ing open  the  bronchi,  the  false  membrane  is  found  attached  to  their  walls, 
or  lying  loose  in  their  channels.  The  membrane  is  never  equally  ex- 
tended throughout  the  whole  system  of  tubes,  but  seems  to  have  a  pre- 
ference for  those  branches  which  run  in  a  vertical  direction.  The  fact  of 
one  of  the  lungs  being  bound  down  by  pleuritic  adhesion  would  seem  es- 
pecially to  attract  the  morbid  process  in  that  direction.  Exudation  is 
not  unfrequently  found  to  extend  to  the  minutest  bronchial  ramifications, 
in  which  case  the  alveoli  are  usually  more  or  less  implicated,  and  contain 
fibrinous  threads,  pus-cells,  and,  in  some  cases,  blood  corpuscles.  As  a 
rule,  the  lungs  are  more  or  less  engorged  and  oedematous,  especially  at 
their  bases  ;  and  frequently  there  are  extensive  patches  of  pneumonia  of 
a  low  type,  with  emphysema,  or  more  often  mere  insufflation  of  the  air 
cells  ^  in  the  immediate  vicinity.  In  other  cases  scattered  lobules  are 
found  collapsed  and  void  of  air  from  occlusion  of  the  smaller  bronclii, 
or  one  of  the  lobes  is  the  seat  of  more  or  less  extensive  pulmonary  apo- 
plexy. According  to  Peter,^  59.50  per  cent,  of  the  cases  of  broncho-pneu- 
monia occur  between  the  second  and  the  sixth  day.  The  heart  has  ofteu 
an  appearance  of  perfect  health,  but,  in  cases  where  death  has  occurred 
from  general  blood-poisoning,  its  muscular  tissue  is  soft  and  friable,  and 
contains  scattered  extravasations  of  blood.  Under  the  microscope  the 
muscular  fibres  show  signs  of  fatty  degeneration,  and  the  blood  is  fluid 
and  tarry.  In  other  cases  the  opposite  condition  is  sometimes  found, 
coagula  of  considerable  size  being  met  with  in  the  cavities  of  the  heart 
and  in  the  large  vessels.^ 

The  spleen  and  liver  are  often  perfectly  natural,  but  occasionally  they 
are  much  engorged,  and  sometimes  their  capsules  present  extravasations 
of  blood.  The  inner  surface  of  the  stomach  may  be  the  seat  of  ulcers 
and  sloughs,  and  hemorrhagic  exudations  are  occasionally  met  with,  both 
in  that  situation  and  beneath  the  lining  membrane  of  the  intestines  and 
bladder.  The  kidneys  present  marked  changes  in  about  half  the  fatal 
cases  of  diphtheria.     They  are  swollen   and  engorged,  and  often  contain 


'  Log.  cit.  s  Revue  Mensuelle,  le  10  juillet,  1878. 

^Jenner:   Loc.   cit.  p.  38.  ■*  Gazette  hebdom.,  1804. 

^Richardson:  Med.  Times  and  Gaz.,  1856.     Meig-s  :  American  Journ.  of  Med.  Sci, 
April,  1864.     Beverley  Roljiuson  :  These  de  Paris,  186G  ;  and  other  authors. 
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scattered  collections  of  blood.  In  other  cases  the  chaiig-es  are  only  visi- 
ble under  the  microscope.  Here  the  epithelial  cells  lining  the  tubules 
are  found  swollen  and  g-ranular,  and  they  have  often  undergone  extensive 
proliferation,  the  crowded  masses  of  young  cells  filling  the  tubes,  and 
forming  epiihelial  casts.  Occasionally  the  Malpighian  tufts  and  the 
tubules  contain  blood,  and  the  latter  are  sometimes  occupied  by  hyaline 
coagula. 

Tlie  chansres  in  the  hrain  depend  on  the  mode  of  death,  and,  if  the 
patient  succumbs  to  asphyxia,  there  is  venous  engorgement  of  the  mem- 
branes and  cerebral  substance,  and  minute  extravasations  of  blood.  Pus 
and  lymph  have  also  been  found  on  the  arachnoid  membrane,  v^hen  the 
septicfeniia  has  been  very  marked.  In  many  cases  where  death  has  taken 
place  whilst  tlie  patient  was  suffering  from  extensive  diphtheritic  par- 
alysis, the  muscles  have  presented  no  marked  alterations  ;  '  and  Morelli  * 
goes  so  far  as  to  say  that  "  the  anatomico-histological  changes  found  in 
such  cases  are  inadequate  to  explain  the  various  forms  of  diphtheritic 
paralysis  and  paresis."  In  fact,  the  almost  invariable  restoration  of  these 
functions  would  seem  to  argue  conclusively  against  these  muscles  being 
the  seat  of  any  serious  degenerative  change.  In  exceptional  cases,  how- 
ever, ser'ous  and  extensive  lesions  have  been  discovered.  They  were 
first  observed  by  Charcot  and  Vulpian  '  in  a  case  of  paralysis  of  the  velum 
palati.  The  motor  nerves  of  the  part  consisted  of  tubules  emptied  of 
their  medullary  substance,  their  neurilemma  containing  numerous  granu- 
lar cells,  elliptical  in  form,  and  in  some  instances  nucleated.  In  one 
case  BuhP  found  the  nerves  thickened  at  their  roots,  and  the  sheaths  of 
the  nerves  crowded  with  lymphoid  cells  and  nuclei.  In  a  case  of  Oertel's  ' 
the  muscles  had  undergone  extensive  fatty  degeneration,  while  the  sub- 
stance of  the  brain,  spinal  cord,  and  spinal  nerves  was  the  seat  of  numer- 
ous extravasations  of  various  dates.  There  were  also  other  marked 
changes  in  the  spinal  cord.  Dr.  Hughlings  Jackson  "  has  pointed  out  that 
muscles  supplied  in  part  through  ganglia  of  the  sympathetic  system  are  es- 
pecially prone  to  be  the  subject  of  paralysis.  This  is  true  of  diphtherial 
amaurosis,  and  of  the  paralysis  of  the  palate,  and  it  would  seem  that  the 
nerve-cells  which  give  way  are  most  largely  represented  in  the  higher 
ganglia  of  the  sympathetic  systems. 

The  most  cursory  study  of  the  general  pathology  of  diphtheria  suffices 
to  assure  us  that  it  is  an  acute  general  disease,  with  certain  local  manifes- 
tations. The  pi' imari/  septivceniia  is  due,  in  the  first  instance,  to  the  speci- 
fic poison,  but  absorption  from  the  decomposing  lymph  is  no  doubt  also 
a  cause  of  secondary  infection.  In  all  cases  the  attack  is  associated  with 
some  degree  of  constitutional  disturbance,  while  in  the  severest  forms 
there  is  extreme  disorganization  of  the  blood  and  consequent  implication 
of  nearly  every  tissue  in  the  body.  The  general  infection  is  shown  at  a 
very  early  stage,  as  well  as  at  a  period  when  the  local  manifestations  have 
disappeared.  Besides  the  constitutional  disturl)ance  by  which  the  attack 
is  ushered  in,  ther"^  is  the  frequent  derangement  of  the  renal  function,  the 
marked  prostration  of  strength,  the  functional  disturbance  of  the  heart, 
and  at  a  later  period  the  extensive  implication  of  the  nervo-muscular  sys- 

'  See  two  cases  reported  by  Dr.  Hermann  Weber  :  Vircliovv's  Archiv,  vol.  xxiii   p. 

■  Jo  Sperimontnle.  Dioembre.  1872. 

3  Conipt.  rend    de  la  Soo  de  Biol.,   1862. 

*  Zici'isseii's  Cyclopaedia,  vol.  i.  p.  G5C. 

*  Ibid.  p.  Li57.  '^  Loc.  cit. 
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tem.  The  local  symptoms — the  false  membrane  with  its  parasitic 
growths — must  be  looked  upon  as  the  first  evidence  of  constitutional 
poisoning-,  in  fact,  as  the  first  of  the  secondary  plienoinena. 

Prognosis. — The  mortality  of  diphtheria  varies  chiefly  according  to 
the  age  of  the  patient  and  tlie  character  and  stage  of  the  epidemic,  and 
these  points  must  consequently  be  borne  in  mind  in  giving  a  prognosis. 
The  relative  proportion  of  deaths  to  cases  is  by  no  means  constant.  In 
some  epidemics  it  has  exceeded  50  per  cent.  According  to  Dr.  Borgiotti's 
statistics  '  of  the  recent  Florentine  epidemic,  out  of  l,o4G  persons  at- 
tacked in  the  years  1872  and  1873,  881  died  ;  but  as  Dr.  Borgiotti  else- 
where "  remarks,  owing  to  the  incompleteness  of  the  health-returns,  or, 
in  other  words,  the  probable  omission  of  slight  cases,  these  figures  should 
be  looked  upon  rather  as  the  relation  of  "  the  gravely  affected  to  the 
deacV 

The  dangers  which  are  most  to  be  dreaded  at  the  outset  of  an  attack 
are,  on  the  one  hand,  extension  of  the  disease  to  the  larynx,  and,  on  the 
other,  the  severe  blood-poisoning.  In  the  former  case  the  patient  is  ex- 
posed to  imminent  risk  of  death  from  asphyxia.  In  the  latter  a  fatal  re- 
sult may  occur  from  collapse,  or  the  patient  may  rapidly  sink  with  typhoid 
symptoms.  At  a  later  period,  a  fatal  result  may  be  brought  about  by  re- 
peated attacks  of  syncope,  by  general  prostration  without  manifest  cause, 
by  exhaustion  from  constant  and  uncontrollable  vomiting  or  from  severe 
hemorrhages,  or  by  inflammatory  complications  such  as  secondary  pneu- 
monia or  acute  nephritis.  In  the  case  of  infants,  death  has  resulted  from 
inability  to  suck,  owing  to  implication  and  consequent  stoppage  of  the 
nasal  passage.  Death  during  convalescence  most  commonly  results  from 
paralysis  of  the  heart,  or  of  the  muscles  of  inspiration,  or  from  intercur- 
rent disease  of  the  lungs  or  pleura,  or  from  general  failure  of  nerve-force 
and  exhaustion. 

With  regard  then  to  the  data  on  which  a  prognosis  must  be  formed, 
the  most  important  (/ewera/  consideration  is  the  character  and  mortality 
of  the  prevailing  epidemic.  It  may,  perhaps,  be  laid  down  as  a  rule  that 
of  the  cases  in  which  a  definite  false  membrane  is  present,  one-third  at 
least  will  probably  prove  fatal.  Apart  from  other  less  known  causes,  the 
mortality  in  any  epidemic  will  vary  according  to  the  form  of  the  disease 
and  according-  to  the  proportion  of  children  to  adults  attacked,  diphtheria 
being,  for  obvious  reasons,  far  more  fatal  amongst  children  tlian  adults. 
It  must  also  be  borne  in  mind  that  in  certain  families  diphtheria  has  an 
exceptional  tendency  toward  a  fatal  result.  With  regard  to  the  special 
symptoms  on  which  to  found  a  prognosis,  the  following  considerations 
chiefly  deserve  attention:  High  temperature,  extreme  prostration,  hetnor- 
rhages,  or  urgent  vomiting  at  the  commencement  of  an  attack  are  signs 
indicative  of  extensive  general  infection,  and  must  therefore  be  looked 
upon  as  of  very  serious  prognostic  import.  Valuable  information  may  be 
gained  from  the  character  and  extent  of  the  false  membrane.  Ceteris 
paribus,  the  prognosis  is  serious  in  proportion  to  the  thickness  and  ex- 
tent of  the  exudation.  When  the  exudation  shows  a  disposition  to  ex- 
tend rapidly,  the  danger  is  very  consideral)le,  as  the  extension  is  very 
likely  to  take  place  in  the  direction  of  the  larynx.  Prostration  and  a 
tendency  to  syncope  are  alarming  signs  at  any  period  of  an  attack;  their 
advent  is  often  heralded  by  a  very  rapid  or  a  very  slow  pulse,  witli  muf- 
fling  of  the   heart's  sounds,   and   intermittency   of   its    pulsations.     The 

'  Loc.  cit.  *  Atti  dell'  Accademia,  etc.  p.  16. 
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presence  of  albumen  is  not,  as  I  have  already  pointed  out,  a  symptom  of  a 
serious  import.  During  convalescence  the  extension  of  muscular  paraly- 
sis to  the  muscles  of  respiration  is  the  most  alarming  sign. 

Treatyaent. — The  symptoms  of  diphtheria  are  due,  as  I  have  shown, 
in  part  to  a  general  blood  infection,  and  in  part  to  a  local  specific  inflam- 
mation. Each  of  these  pathological  processes  appears  to  run  a  cyclical 
course;  in  each  the  deviation  from  health  is  only  a  temporary  one,  which 
after  lasting  for  a  variable  period,  shows  a  tendency  to  subside  and  to 
terminate  in  the  re-establishment  of  normal  action.  Each  process,  hcjw- 
ever,  is  attended  with  its  own  special  danger,  which  may  lead  to  a  fatal 
issue  before  the  return  to  health.  As  regards  the  general  condition  it  is 
the  intensity  of  the  morbid  changes  which  constitutes  the  great  danger; 
locally,  the  risk  lies  in  the  occurrence  of  the  exudation  in  a  j)erUous  situa- 
tion. The  main  objects  in  the  treatment,  therefore,  will  be  to  offer  every 
possible  resistance  to  the  dangers  arising  out  of  these  features.  This  will 
be  accomplished  in  part  by  general  and  in  part  by  local  means,  and  nei- 
ther form  of  treatment  must  be  neglected. 

General  Treatment. — This  should  be  directed  toward  husbanding  and 
supporting  the  patient's  strength  by  every  available  means.  He  should 
be  placed,  if  possible,  in  a  large,  cheerful,  and  well-ventilated  room,  the 
air  of  which  must  be  at  once  warm  and  moist.  The  temperature  should 
be  kept  as  nearly  as  possible  between  00°  and  05°  Fahr.  The  patient's 
diet  must  be  at  once  nutritious  and  digestible.  Concentrated  beef-tea,  or 
beef-tea  jelly,  milk,  and  egg-flip  must  be  regularly  given  at  short  intervals. 
Dr.  Massei,'  who  has  ssen  a  great  deal  of  the  disease  at  Naples,  has  pointed 
out  that  milk  is  often  digested  with  difficulty  in  these  cases,  and  under 
such  circumstances  it  must  be  combined  with  lime  water.  Especial  at- 
tention must  be  paid  to  feeding  during  the  night,  when  the  vital  power 
of  the  patient  is  usually  at  its  lowest  ebb.  There  is  often  great  distaste 
for  food;  in  other  cases  swallowing  is  attended  with  considerable  pain, 
while  occasionally  everything  that  is  svvallowed  is  immediately  rejected. 
It  is,  however,  .the  duty  of  the  attendants  to  secure  the  due  nourishment 
of  the  patient  in  spite  of  every  difficulty.  There  are  few  cases  of  diph- 
theria in  wiiich  systematic  feeding  does  not  constitute  the  most  important 
part  of  the  medical  treatment.  The  administration  of  alcohol  in  small 
quantities  is  almost  always  advisable.  In  some  cases,  it  is  true,  it  may 
not  be  called  for  during  the  whole  of  the  attack,  but  very  often  it  sup- 
plies us  with  the  best  chance  of  saving  the  patient's  life,  and  it  must 
then  be  pushed  with  a  boldness  rarely  needed  in  other  forms  of  disease. 
Small  doses  of  alcohol  will  usually  be  found  sufficient  in  the  earlier  stages 
of  an  attack;  two  ounces  of  brandy  or  four  ounces  of  wine  in  the  twenty- 
four  hours  may  be  prescribed  for  an  adult,  and  proportionate  quantities 
for  a  child.  In  other  cases,  however,  larger  doses  are  required  from  the 
very  commencement.  But  whatever  be  the  earlier  symptoms  the  physi- 
cian must  always  be  prepared  to  increase  the  dose  rapidly,  if  the  appro- 
priate indications — attacks  of  syncope,  irregular,  very  frequent,  or  very 
slow  pulse,  and  delirium — present  themselves.  In  these  circumstances  a 
high  temperature  does  not  in  itself  contra-indicate  the  employment  of 
stimulants.  In  all  cases  it  is  necessary  to  keep  a  careful  watch  upon  the 
pulse,  which  will  give  invaluable  information  as  to  the  need  for  alcohol. 
Rapid  and  fatal  failure  of  the  heart  often  supervenes  quite  suddenly  and 
unexpectedly,  and  the  first  indication  of  such  failure  is  the  signal  for  the 


'  lutorno  alia  Cora  dell'  Angina  Difterica,  Napoli,  1875,  p.  54. 
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unsparitif^  use  of  the  drug'.  Patients  suffering  from  the  exhaustion  and 
prostration  of  diphtheria  bear  large  amounts  of  stimulant  without  any  of 
the  usual  intoxicating  effects,  ami  as  much  as  twenty  ounces  of  brandy 
have  been  given  to  an  adult  within  twenty-four  hours  with  manifest  bene- 
fit. Champagne  may  occasionally  be  substituted  for  brandy,  but  this 
wine,  in  the  active  state  of  the  disease,  often  causes  pain  in  deglutition, 
and,  as  a  rule,  is  more  useful  during  convalescence.  Whenever  there  are 
signs  of  approaching'  cardiac  failure,  it  is  important  to  keep  the  patient 
in  bed  with  his  head  low,  and  to  interdict  any  movement  whatever.  The 
neglect  of  this  precaution  has  often  been  attended  with  fatal  results. 

Before  passing  to  the  strictly  therapeutic  treatment  it  is  necessary  to 
make  a  few  remarks  on  bloodletting.  It  was  at  one  time  thought  that 
general  bleeding  had  a  favorable  influence  on  the  spread  of  the  exudation. 
Home  strongly  advocated  it,  and  recommended  in  addition  the  applica- 
tion of  leeches  to  the  upper  part  of  the  throat.  Bretonneau  invariably 
used  the  lancet  in  his  earlier  cases.  But  experience  soon  taught  him  that 
depletion  neither  extinguished  the  disease  nor  prevented  the  formation 
of  false  membrane,  and  he  reluctantly  abandoned  it.  Guersant,  Trous- 
seau, Bouchut,  and  Empis  all  came  to  a  similar  conclusion,  and  since  their 
time  the  treatment  by  venesection  has  not  been  revived.  Considering  the 
serious  danger  of  death  from  syncope  and  exhaustion  to  which  patients  are 
exposed  when  suffering  from  diphtheria,  it  is  a  matter  for  wonder  that 
such  treatment  was  ever  thought  of.  The  only  rational  excuse  for  its 
adoption  was  the  theory  that  it  prevented  the  extension  of  the  local  pro- 
cess. It  has  now,  however,  been  almost  universally  admitted  that  general 
bloodletting  has  no  influence  whatever,  unless  it  be  an  injurious  one, 
upon  the  exudation.  The  same  may  be  said,  with  scarcely  less  emphasis, 
of  local  depletion.  The  application  of  leeches  to  the  throat  may  indeed 
relieve  the  pain  and  swelling,  but  such  relief  is  dearljr  bought  at  the  loss 
of  even  small  quantities  of  blood,  and  the  serious  risk  of  diphtheritic  in- 
fection of  the  leech-bites. 

Of  the  general  remedies  which  have  been  recommended  in  diphtheria 
there  are  four  kinds,  v.z.:  (1)  The  recuperative  agents;  (2)  the  alleged 
specifics;  (3)  the  antiseptics;  and  (4)  the  expectorants.  Some  remedies, 
it  will  be  at  once  perceived,  belong  to  more  than  one  of  these  divisions. 

(1.)  Of  the  recujwrative  agents  iron  and  quinine  are  the  most  entitled 
to  consideration.  Of  these  iron  is  undoubtedly  the  most  useful,  and  the 
profession  is  indebted  to  Dr.  Heslop,'  of  Birmingham,  for  proving  its 
value  in  diphtheria.  It  should  be  administered  frequently  and  in  large 
doses.  Thirty  n)inims  of  the  tincture  of  the  perchloride  may  be  given  to 
adults  every  two  or  three  hours,  and  proportionate  doses  to  children.  It 
is  well  to  combine  it  with  glycerine,  and,  of  course,  it  must  be  diluted 
with  water.  The  general  effect  of  the  drug  is  often  extremely  favorable, 
and  its  influence  is  equally  well  marked,  the  soreness  and  pain  in  the 
throat  being  considerably  relieved  after  each  dose.  The  double  effect  is 
more  surely  procured  by  prescribing  one  of  the  persalts  in  preference  to 
the  less  astringent  protosalts.  Quinine  is  occasionally  required  in  the 
course  of  an  attack  of  diphtheria.  The  special  indications  for  its  use  are 
headache  with  high  temperature,  vomiting,  and  the  syniptoms  of  septic 
poisoning.  In  such  cases  the  drug  should  be  given  in  full  doses,  and  should 
not  be  persisted  in  if  benefit  fails  to  result  in  thirty-six,  or  at  the  most, 
forty-eight  hours.     As  a  rule,  however,  quinine  is  more  useful   after  the 
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more  serious  symptoms  have  abated,  when  it  may  be  very  suitably  com- 
bined with  iron  and  a  mineral  acid.  Morphia  and  chloral  are  occasionally 
necessary  to  combat  continued  sleeplessness,  and  to  ward  off  the  exhaus- 
tion which  is  its  invariable  consequence. 

{'■I.)  The  principal  alleged  specific  remedies  are  :  mercury,  sulphide  of 
potassium,  l)romine,  and  the  balsams  of  copaiba  and  cubebs.  The  treat- 
ment of  diphtheria  by  mercurials  was  at  one  time  not  less  common  than 
the  practice  of  depletion,  and  it  received  a  certain  degree  of  support  from 
the  favorable  influence  which  dusting  with  calomel  is  found  to  exert  on 
diphtheritic  wounds.  But  experience  has  long  taught  us  that  the  gener- 
al influence  of  mercury  on  the  system  rather  promotes  than  checks  the 
spread  of  the  exudation.  At  one  period  mercury  was  vigorously  pushed  by 
Bretonneau,'  but  with  very  unsatisfactory  results.  From  that  time  the 
use  of  mercury  has  been  gradually  discarded,  and  with  such  general  con- 
sent that  no  one  has  since  ventured  to  reintroduce  it.  Of  the  other  al- 
leged specifics,  sulphide  of  potassium  has  long  been  regarded  by  Swiss 
physicians  as  a  valuable  specific,  but  it  often  produces  both  sickness  and 
diarrhoea,  and  should  not  be  employed.  Bromine,  which  is  best  adminis- 
tered in  the  form  of  bromide  of  potassium,  has  not  answered  the  expecta- 
tions of  its  first  advocate.^  The  well-known  action  of  copaiba  and  cubebs 
on  the  mucous  surfaces,  led  Dr.  Trideau  '  to  try  these  remedies  in  croup 
and  diphtheria,  and  his  experiments  have  been  still  further  elaborated  by 
Bergeron.^  Dr.  Beverley  Robinson  ^  has  also  lately  strongly  recommended 
the  use  of  cubebs  in  the  catarrhal  form  of  diphtheria.  This  physician 
lays  great  stress  on  the  importance  of  making  use  of  the  freshly  ground 
powder.  In  catarrhal  cases  I  have  found  distinct  benefit  from  the  use  of 
the  juer/es  of  copaiba.  None  of  the  various  drugs  just  enumerated,  how- 
ever, can  legitimately  lay  claim  to  anything  like  a  certain  and  specific 
action. 

(3.)  The  general  antiseptics  include  iron,  chlorate  of  potash,  carbolic 
acid,  and  salicylic  acid  with  its  compounds.*  The  value  of  iron  has  al- 
ready been  explained.  Chlorate  of  potash,  so  useful  in  many  affections  of 
the  throat  and  mouth,  has  also  been  largely  used  in  diphtheria.  Isambert  * 
and  SeeligmuUer  *  have  carefully  studied  the  effects  of  this  drug,  and  the 
general  weight  of  evidence  is  very  much  in  its  favor.  Ten  to  twenty 
grains  may  be  given  every  two  or  three  hours.  I  have  not  employed  car- 
bolic acid  myself  as  an  internal  remedy,  but  the  sulpho-carbolates,  as  re- 
commended by  Dr.  Sansom,'  have  often  proved  of  service  in  my  hands, 
in  the  secondary  poisoning  of  diphtheria.  In  the  primary  septicaemia, 
these  remedies  have  appeared  to  me  quite  useless.  Five  grains  of  the 
sulpho-carbolate  of  soda  in  a  little  water  may  be  given  to  a  child  of  two 

'  Memoirs  on  Diphtheria,  from  the  writings  of  Bretonneau,  Guersant,  Trous- 
seau, Bouchut,  Empis,  and  Daviot.  Selected  and  translated  by  Robert  Hunter  Semple, 
M.D.,  London.  1859,  pp.  77-93. 

^  Ozanam  :  Comptes  Rendus  de  I'Academie  des  Sciences,  1856. 

^  Trait,  de  FAn^.  Couen.  par  le  Baume  de  Cop.  et  le  Poivre  Cub. ,  Paris,  1866. 

\  Diet,  de  iled.  et  de  Chir.  Prat.,  t.  x.  p.  3(51. 

'  American  Journal  of  Med.  Science,  1876,  p.  30  et  seq. 

*  The  sulphites  introduced  by  Polli  (Brit.  Med.  Journ. ,  vol.  ii.  p.  441,  1867)  have 
been  strongly  recommended  by  Giacchi  and  Ferrini  (whose  papers  are  referred  to  in 
the  body  of  the  article  >,  but  I  have  not  tried  them  my.self. 

'  Etudes  Chim.  sur  I'emplol  du  Chlor.  de  Potasse  dans  les  Aff.  Couenneuses, 
Paris,  l!-56. 

«  L'Union  Medicale,  9  juillet,  1878. 

'  The  Antiseptic  Treatment,  London,  1871. 
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years  every  three  or  four  hours.  Salicylic  acid  has  been  strongly  recom- 
mended by  Fontheim,'  and  I  have  used  it  myself  in  three  cases  with  ap- 
parent advantage.  The  following  is  the  formula  which  I  have  employed: 
I^.  Acid,  salicylic  5iss. ;  spirit,  rect.  siiss. ;  aquam  distill,  ad  3  vj.  M. 
Ft.  solutio.  One  to  two  teaspoonfuls  of  this  solution  may  be  given  every 
three  hours.  Great  success  is  claimed  by  Dr.  Hanovv,'  of  Erlangen,  for 
this  remedy  administered  internally  in  half-grain  doses  every  hour  ;  but 
these  observations  require  confirmation.  The  salicylates  of  soda  and 
potash  have  also  been  strongly  recommended.  I  have  given  the  former 
remedy  in  two  cases,  but  in  both  instances  the  disease  was  too  far  ad- 
vanced for  benefit  to  result.  Salicylate  of  soda  and  salicylic  acid  have 
been  recently  found  useless  by  Drs.  Cadet  de  Gassecourt  and  Bergeron 
respectively.' 

(4.)  The  use  of  expectorants  has  long  been  more  or  less  in  vogue.  The 
principal  remedies  of  this  kind  which  have  been  found  useful  are  senega, 
carbonate  of  ammonia,  and  the  balsams.  Senega  was  recommended  as 
an  expectorant  by  Dr.  Archer  *  nearly  one  hundred  years  ago.  It  has 
since  been  frequently  employed  in  this  country,  and  is  highly  esteemed 
by  Dr.  West.^  A  dessert-spoonful  of  the  officinal  infusion,  sweetened 
with  a  little  syrup,  should  be  given  every  two  hours,  but  the  effect  of 
the  remedy  should  be  watched,  and  the  quantity  reduced  if  any  vomiting 
occur.  Carbonate  of  ammonia  (two  or  three  grains)  may  be  given  with 
the  senega,  or  it  may  be  administered  in  water.  The  balsams  of  copaiba 
and  cubebs,  though  placed  under  the  list  of  alleged  specifics,  probably  act 
in  a  great  measure  as  expectorants. 

Local  Treatment. — This  has  varied  greatly  at  different  times,  and  there 
still  exists  considerable  divergence  of  opinion  as  to  which  method  is  most 
appropriate.  Caustics  and  astringents,  solvents  and  antiseptics,  heat 
and  cold,  have  all  been  in  favor  at  different  times  and  with  different  ob- 
servers. 

The  use  of  caustics  has,  perhaps,  been  more  general  than  that  of  any 
other  class  of  local  application.  Bretonneau  °  strongly  recommended  a 
mixture  of  hydrochloric  acid  and  honey,  in  the  proportion  of  one  part  of 
the  former  to  three  of  the  latter,  as  a  means  of  checking  the  local  exu- 
dation. The  caustic  was  to  be  applied  only  once  in  twenty-four  or 
thirty  hours,  and  its  effects  were  to  be  carefully  watched.  Subsequent 
experience  has  shown  that  besides  being  attended  with  very  considerable 
pain,  the  use  of  strong  hydrochloric  acid  has  no  effect  in  controlling  the 
spread  of  false  membrane.  The  use  of  a  solution  of  nitrate  of  silver,  and 
even  of  the  solid  stick,  at  one  time  met  with  considerable  support,  and 
has  been  recommended  by  Bretonneau,  Guersant,  Bouchut,  and  Trous- 
seau,' but  it  is  being  gradually  abandoned  by  those  who  have  had  ex^je- 
rience  of  recent  epidemics.  IMie  same  remark  is  true  of  sulphate  of  cop- 
per and  the  acid  nitrate  of  mercury,  both  of  which  have  been  recom- 
mended for  the  local  treatment  of  diphtheria.  In  fact,  the  profession 
has  given  up  the  use  of  caustics  altogether,  being  convinced  that  they 
rather  aggravate,  than  check,  the  local  process. 

'  Journal  fiir  Praktische  Chemie,   1875,  vol.  ii.  p.  57. 
'  Mediz.  Xeuiprk.,  Er'.ungcn,  May,  1875. 
'  L'Union  Medicale,  9  juillet,  1878. 

*  Op.  cit. 

=■  Diseases  of  Infancy  and  Childhood.     Sixth  edition,  London,  1874. 
"  Memoirs  on  Diphtheria  (Xew  Syd.  Soc.  Trans.),  London,  1859. 

•  Ibid. 
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Various  astringents,  such  as  tannic  acid,  powdered  alum,  or  perchloride 
of  iron,  have  been  used  for  many  years,  and  still  are  largely  employed. 
Tannic  acid  and  alum  are  most  conveniently  administered  by  insufflation. 
Their  effect  is  increased,  as  Dr.  Loiseau  '  has  pointed  out,  by  using  them 
alternately.  Half  a  grain  of  tannin  with  half  a  grain  of  starch  will  be 
found  the  most  convenient  strength,  whilst  alum  may  be  employed  in  the 
proportion  of  three-quarters  of  a  grain  of  the  salt  to  a  quarter  of  a  graia 
of  starch.  Insufflations  are  recommended  to  be  used  (by  those  who  be- 
lieve in  their  beneficial  action)  at  least  every  hour  or  two.  Perchloride 
of  iron  is  best  employed  in  the  form  of  the  tincture  ;  it  should  be  freely 
applied  every  two  or  three  hours.  The  disease  is  sometimes  checked  by 
this  class  of  remedies,  but  on  the  other  hand  it  sometimes  irritates  the 
throat — especially  if  there  is  much  hyperemia — and  frequently  increases 
the  nausea  and  dislike  to  food  which  are  so  common.  I  now  seldom  use 
these  drugs,  with  the  exception  of  iron,  which,  when  employed  as  a  con- 
stitutional remedy,  also  acts  topically. 

Local  agents  which  act  as  solvents  have  been  introduced  in  modern 
times  in  diphtheria,  with  the  view  of  getting  rid  of  the  false  membrane 
without  violence.  The  chief  of  these  are  :  lime  water,  solution  of  caustic 
potash,  chlorate  of  potash,  and  lactic  acid.  Added  to  pieces  of  detached 
membrane  in  a  test-tube,  each  of  these  substances  has  certainly  the  power 
of  dissolving  them  ;  and  whilst  the  false  membrane  is  in  contact  with 
the  living  tissues,  they  have  a  similar,  though  less  active,  effect.  Lime 
water  has  been  particularly  recommended  by  Steiner,^  and  is  certainly 
useful  when  the  false  membrane  is  not  very  thick.  Sanne  '  has  recently 
suggested  a  saccharate  of  lime,  which  has  the  advantage  of  being  a  more 
stable  compound  than  lime  water.  These  preparations  of  lime  can  be  ap- 
plied either  in  the  form  of  sprays  or  by  means  of  a  camel's-hair  pencil. 
Liquor  potassa?  (one  part  of  the  liquor  to  four  parts  of  svater)  can  also  be 
used  in  the  same  way.  Of  all  the  solvents,  however,  lactic  acid  is  the 
most  reliable.  I  generally  apply  it  freely  with  a  brush,  or  by  means  of  a 
piece  of  lint  attached  to  a  wooden  rod;  the  latter  instrument  permits  of 
very  free  application.  I  have  never  met  with  the  inconvenient  results 
from  the  use  of  lactic  acid  which  Kiichenmeister  "*  has  described — viz., 
ulceration  of  the  mucous  membrane  of  the  lips  and  mouth. 

In  most  cases  of  diphtheria  antiseptics  are  very  useful.  The  best  an- 
tiseptics are  carbolic  acid,  permanganate  of  potash,  chlorinated  soda, 
glycerine  of  borax,  chlorate  of  potash,  and  hydrate  of  chloral.  Carbolic 
acid  may  be  applied  in  solution  (gr.  iii.  to  5  j.),  or  in  the  form  of  Glyceri- 
num  Acidi  Carbolici,  B.P.,*  or  the  Vapor  Acidi  Carbolici  of  the  Throat 
Hospital  Pharmacopoeia  may  be  used.  Dr.  Massei  *  specially  recom- 
mends the  use  of  the  alcoholized  carbolic  acid,  the  carbolic  acid  being  in 
proportion  to  the  alcohol,  as  1  to  3,  or  1  to  5,  according  to  the  severity  of 
the  local  exudation.  Permanganate  of  potash  is  most  serviceable  when 
employed  at  the  strength  of  gr.  v.  to  3  j.  The  best  formula  for  chlori- 
nated soda  is:  Liquor  sodae  chloratae  3  i v.,  aquae  |  x.     Chlorate  of  potash 

'  Gazette  Medicale  de  Paris,  1862. 

^  Zur  Tberapie  der  Diphtheria  :   Jahrbuch  fUr  Kinderheilkunde,  1870. 

3  Op.  cit  p.  429. 

"•  Die  Behandluug  der  Diphth.  Angina  durch  Zeitiiubte  Milchsiinre,  Dresden, 
1870. 

'"  Dr.  Sansom  has,  however,  shown  that  the  antiseptic  qualities  of  carbolic  acid  are 
greatly  diminished  by  the  addition  of  glycerine  (Op.  cit.  p.  30  et  seq.). 

*  Op.  cit.  p.  48. 
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may  be  g-iven  in  almost  any  strength,  though  gr.  xx.  to  3  j.  is  generally 
found  suificient.  Hydrate  of  chloral  has  also  been  found  very  serviceable 
by  several  practitioners.  It  was  first  recommended  by  Ur.  Accetella,'  and 
subsequently  by  J3r.  Ferrini,'of  Tunis,  and  has  since  been  liighly  extolled 
by  Dr.  Ca'sare  Ciattagli,'  of  Home,  and  Dr.  Massei,*  of  Naples.  In  this 
country  it  has  been  employed  with  great  success  during  the  last  two 
years  by  Mr.  Hughes  Hemming,  of  Kimbolton,  to  whom  I  am  indebted 
for  its  recommendation.  Mr.  Hemming  uses  the  syrup  of  chloral  (gr. 
XXV.  ad  3  j-),  and  directs  that  it  should  l^e  employed  every  hour  or  two. 
It  does  not,  as  a  rule,  cause  any  pain,  and  the  nurse  can  be  easily  taught 
to  apply  it.  Mr.  Hemming  observes  that,  "  whilst  it  rapidly  gets  rid  of 
the  fetor,  it  is  beautiful  to  see  the  membrane  loosen  and  come  away, 
leaving  a  healthy  surface  underneatii."  This  remedy  has  also  been  very 
successfully  used  by  Mr.  Charles  Hemming,  of  Bishop's  Waltham.  One 
of  the  solutions  above  mentioned  should  be  ]  erseveringly  employed  in 
all  cases  of  diphtheria  where  there  is  much  false  membrane.  The  antisep- 
tic ma}'  be  used  either  as  a  gargle  or  a  spray;  or  the  patient's  mouth  may 
be  washed  out  with  it  by  the  attendant.  In  this  way  the  horrible  fetor 
of  the  breath,  which  is  so  common  in  diphtheria,  will  be  prevented.  It 
must  not,  however,  be  expected  that  the  use  of  antiseptic  solutions  will 
have  any  restraining  influence  on  the  exudative  process,  though  it  may, 
to  some  extent,  destroy  tiie  parasitic  fungi  so  frequently  present  in  the 
exudation.  There  is  also  a  class  of  remedies  which,  tiiough  not  strictly 
speaking  antiseptic,  still,  by  exclusion  of  air  from  the  false  membrane,  ap- 
pears to  have  antiseptic  influence.  These  are,  in  fact,  varnishes,  and  con- 
sist of  gummy  matters  dissolved  in  a  fluid  which  evaporates  quickly.  1  have 
tried  gum  benzoin,  gum  tolu,  mastich,  and  resin.  These  substances  can 
be  dissolved  in  rectified  spirits,  or  in  ether,  or  a  tincture  of  the  gum  or 
resin  may  be  mixed  with  ether.  On  the  whole  I  prefer  the  ethereal  solu- 
tions (1  in  5),  and  tolu  is  most  pleasant  to  the  patient,  and,  lasting  longest 
as  a  varnish,  has  to  be  least  frequently  reapplied.  The  surface  of  the 
false  memljrane  should  be  dried  with  blotting  paper  ^  before  the  applica- 
tion is  made. 

There  yet  remain  two  local  applications  to  be  considered,  viz.,  ice  and 
steam. 

In  many  cases  the  patient  will  derive  great  comfort  from  frequently 
taking  a  piece  of  ice  into  his  mouth,  'llie  annoying  dryness  and  heat  of 
the  tlu-oat,  as  well  as  the  dysphagia,  will  be  thereby  materially  alleviated, 
and  the  inflammation  sometimes  arrested.  The  application  of  ice  to  the 
neck  in  a  bladder  or  ice-bag  is  sometimes  agreeable,  and  probably  gene- 
rally beneficial.  The  use  of  ice  is  especially  indicated  in  the  first  stage  of 
the  disease,  particularly  in  those  cases  where  there  is  much  inflammatocy 
tumefaction. 

On  the  other  hand,  heat  is  a  very  useful  agent  when  the  false  mem- 
branes have  attained  any  considerable  degree  of  thickness.  Hot  fomen- 
tations, applied  externally  to  the  throat,  are  often  found  to  relieve  the  pain 
in  a  remarkable  way,  wiiile  the  use  of  steaiii  inhalations  appears  to  exer- 

'  Campania  Medica.  No.  12,  1873. 

-  t>toria  Gliiiica  della  Uifieritc  osservata  ncUa  Cilta  di  Tunisi  negli  anni  1872-73. 
(Lo  Spcrimeutale,  Luglio  e  Settombre,  1874. ) 

'^  Gazzetta  Medicale  de  Roma,  Maggio,  1870. 

*  Op  cit. 

'  For  holding  the  blotting-pajier  a  miniature  paper-clip,  which  can  be  fixed  at  dif- 
ferent angles,  is  sold  by  Mea-srs.  Mayer  &,  Meltzer,  71  Great  Portland  Street. 
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cise  an  extremely  favorable  influence  on  the  local  process.  As  a  vehicle 
for  conveying  a  volatile  medicament,  steam  has  been  recommended  by 
many  physicians,  but  as  a  remedy  in  itselt  for  diphtheria  it  was  first  sug- 
gested by  Dr.  Prosser  James.'  The  theory  on  which  it  is  now  used,  how- 
ever, is  due  to  Oertel,"  who  has  earnestly  advocated  the  employment  of 
steam  on  scientific  grounds.  When  it  is  found  impossible  to  check  the 
formation  of  lymph  by  the  use  of  local  remedies,  the  rational  treatment 
is  to  convert,  as  far  as  we  can,  the  inflammatory  into  a  suppurative  pro- 
cess. Such  a  transition  invariably  takes  place  before  the  return  of  nor- 
mal conditions,  and  to  promote  this  transition  is  equivalent  to  hastening 
the  restoration  of  health.  Oertel  has  found  that  the  internal  use  of  moist 
warmth  facilitates  the  occurrence  of  suppuration  more  than  any  other 
agent,  and  he  recommends  repeated  inhalations  of  hot  vapor.  He  has 
observed  that  at  the  end  of  from  twelve  to  eighteen  hours,  during  which 
the  inhalation  has  been  practised  hourly  or  half-hourly  lor  ten  or  fifteen 
minutes  each  time,  the  margins  of  the  diphtheritic  deposits,  which  previ- 
ously passed  imperceptibly  into  the  surrounding  tissue,  become  more 
sharply  defined,  and  contrast  strikingly  with  the  intensely  reddened  mu- 
cous membrane.  The  patches,  therefore,  at  first  sight  seem  enlarged. 
Besides  this,  the  operation  of  the  hot  vapor  has  been  to  induce  a  consid- 
erable excretion  of  pus  corpuscles.  If  the  inhalations  be  continued,  the 
false  membranes  will  be  seen  to  become  gradually  thicker  and  raised  up 
from  the  mucous  membrane.  At  the  same  time  they  change  in  color, 
and  their  surface  becomes  wrinkled  and  uneven.  After  some  days  they 
are  completely  detached,  and  the  mucous  membrane  is  healthy,  except  for 
a  variable  degree  of  catarrhal  inflammation.  The  inhalations  may  be 
made  to  serve  another  purpose,  viz.,  that  of  cleansing  and  disinfecting  the 
mouth,  and  with  this  object  the  Vapor  Acidi  Carbolici,  or  Vapor  Pini 
Sylvestris  (Throat  Hosp.  Phar.)  may  be  used. 

As  young  children  cannot  generally  be  induced  to  inhale  the  steam 
from  an  inhaler,  "  a  croup-tent  "  should  be  erected  over  the  cot  for  this 
purpose.  An  excellent  portable  apparatus  '  has  been  made  for  me  by 
Messrs.  Mayer.  When  the  parts  of  the  tent  are  put  together,  and  a 
blanket  thrown  over  it,  it  represents,  on  a  small  scale,  the  upper  part  of 
an  old  fashioned  four-post  bed  (with  the  curtains  drawn)  such  as  is  still 
common  in  the  country. 

The  tent  method  of  administering  inhalations  has  been  in  vogue  at  the 
Children's  Hospital  for  many  years.*  The  steam-kettle  '  should  then  be 
placed  near  the  tent,  and  steam  passed  within  it. 

The  detachment  of  the  false  membranes,  which  has  by  some  been  ad- 
vocated as  a  preparatory  step  to  the  application  of  remedies,  cannot  be 
recommended,  except  in  cases  where  it  may  be  necessary  for  the  relief  of 
urgent  dyspnoea,  or  where    putrefying  membrane  is  lying  loose  in  the 

^  Sore  Throat,  1861,  p.  39. 

*  Ziemssen's  Cyclopasdia,  vol.  i.  art.  Diphtheria,  p.  675. 

"  The  "  portable  croup  tent "  consists  of  eight  metal  rods.  Two  of  these  represent-] 
ing  the  length  of  the  tent  are  four  feet  long,  and  two  representing  the  width  are  two! 
feet  six  inches  long.  The  four  supports  are  two  feet  four  inches  in  height.  The  J 
eight  pieces  screw  together,  and  when  separated  can  easily  be  carried  in  the  hand.  A 
special  cloth  or  blanket,  sold  with  the  framework,  completes  the  apparatus.  The  I 
croup  tent  is  exceedingly  useful,  not  only  in  cases  of  diphtheria  and  true  croup,  but! 
also  in  laryngitis  stridulosa,  for  saturating  the  atmosphere  with  the  fumes  of  nitre  andj 
etramoninm. 

*  Jenner :  Op.  cit.  p.  83. 

*  An  excellent  steam-kettle  is  sold  by  Messrs.  Allen,  of  Marylebone  Lane. 
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throat.  As  a  rule,  the  false  membrane,  when  tluis  removed,  rapidly  re- 
appears, and  often  with  increased  activity  and  over  a  wider  area. 

The  above  are  tlie  modes  of  treatment  and  kinds  of  remedies  which 
are  suitable  in  dilferent  forms  of  diphtiieria.  Many  others  might  have 
been  enumerated.  As  in  the  case  of  all  diseases  which  are  very  fatal,  a 
vast  multitude  of  remedies  have  been  most  enthusiastically  recommended, 
but  I  have  referred  to  those  only  which  I  have  myself  tried.'  It  will  per- 
haps give  a  more  precise  idea  of  the  management  of  the  disease  if  we 
suppose  a  certain  typical  case  before  us,  and  go  through  the  various 
phases  of  treatment  that  may  be  required: 

A  child  is  attacked  with  a  sore  throat  during  an  epidemic  of  diphthe- 
ria, and  an  examination  of  the  fauces  shows  that  the  disease  has  already 
commenced,  ihin  patches  of  false  membrane  being  present.  The  little 
patient  should  at  once  be  put  to  bed  in  a  large,  well-ventilated  room,  and 
should  be  made  to  suck  ice  constantly,  whilst  a  bladder  of  ice  should  be 
applied  to  the  neck.  A  simple  but  highly  nourishing  diet  of  beef-tea,  eggs, 
etc.,  should  be  ordered,  and  stimulants  as  a  rule  be  given  from  the  very 
commencement.  If  there  be  evidence  of  primary  blood-poisoning,  twenty 
to  thirty  drops  of  the  tincture  of  perchloride  of  iron  and  the  same  quan- 
tity of  glycerine,  and  five  to  ten  grains  of  chlorate  of  potash,  in  half  an 
ounce  of  water,  should  be  administered  every  three  hours;  if,  on  the 
other  hand,  the  catarrhal  symptoms  be  very  marked,  the  balsamic  treat- 
ment should  be  tried,  and  a  capsule  or  perle  of  copaiba  containing  four 
minims  of  the  balsam  should  be  given  every  four  or  six  hours.  Local 
solvents  should  now  be  employed,  and  the  throat  should  be  sprayed  every 
two  or  three  hours  with  lactic  acid  solution,  or,  if  the  child  will  not  allow 
this  to  be  done,  the  pharynx  must  be  forcibly  swabbed  with  this  remedy, 
or  the  syrup  of  hydrate  of  chloral  may  be  applied  in  the  manner  already 
advised.  If,  in  spite  of  this  treatment,  the  disease  advances,  and  the  false 
membrane  becomes  thick  and  abundant,  it  should  be  painted  with  an 
ethereal  solution  of  tolu  (I  in  5),  the  surface  of  the  false  membrane  being 
first  dried  with  blotting-paper.  This  application,  if  thoroughly  made, 
need  not  be  applied  more  than  once,  or  at  the  most  twice,  a  day.  Ice 
should  now  be  given  up,  and  warm  inhalations,  made  antiseptic  from  time 
to  time,  constantly  employed,  by  means  of  the  croup-tent,  in  order  to 
brifig  about  suppuration  and  cause  the  false  membrane  to  separate  by  the 
normal  pathological  process.  It  is  useless  continuing  the  copaiba  any 
longer,  and  the  iron  often  appears  to  lose  its  effect.  It  is  at  this  period 
that  the  sulpho-carbolates  sometimes  have  a  wonderfully  beneficial  effect, 
and  at  this  stage  also  quinine,  in  large  doses,  may  be  given  at  the  same 
time  with  advantage.  If  the  disease  extend  to  the  larynx  or  nose,  the 
appropriate  treatment  hereafter  detailed  should  be  pursued.  The  third 
stage  being  characterized  in  favorable  cases  by  the  natural  tendency  to 
the  separation  of  false  membrane,  the  hot  inhalations  must  be  industri- 
ously continued,  whilst  the  patient's  strength  is  kept  up  by  the  use  of 
highly  nutritive  drinks  and  stimulants.  Such  is  the  plan  of  treatment 
that  may  be  pursued  in  an  ordinary  case  of  diphtheria.  Complications, 
of  course,  require  special  remedies,  and  the  sequeUe  need  appropriate  re- 
storative measures. 

The  impaired  innervation  of  the  lungs,  which  proves  fatal  in  so  many 
cases  of  diphtheria,  is  difficult  to  cope  with.     The  most  reliable  measures 

'  Bromine  and  sulphnret  of  potassium  as  general  remedies,  and  chloral  hydrate  as 
a  local  antiseptic,  are  almost  the  only  exceptions  to  this  statement. 
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consist  in  the  assiduous  administration  of  food  and  stimulants.  The  in^ 
halation  of  weak  ammonia  has  been  recommended  to  meet  this  condition. 

During  convalescence  the  patient  must  still  be  carefully  watched. 
The  weakness  and  anaemia  are  best  treated  by  iron  and  other  tonics,  by 
cod-liver  oil,  and  by  residence  at  some  bracing  v/atering-place.  These 
measures  are  also  appropriate  in  cases  of  muscular  paralysis,  but  they 
tlien  require  to  be  supplemented  by  other  therapeutic  measures,  according 
to  the  special  symptomatic  indication.  The  slight  palsy  of  the  pharynx 
and  soft  palate,  which  is  the  commonest  form  of  post-diphtherial  par- 
alysis, generally  passes  off  in  a  few  weeks  without  treatment.  Where, 
however,  there  is  marked  loss  of  power  of  the  pharynx,  epiglottis,  or 
oesophagus,  so  that  the  food  is  only  swallowed  with  great  difficulty,  it 
may  be  necessary  to  feed  by  means  of  the  oesophageal  tube;  indeed,  this 
procedure  may  be  absolutely  necessary  to  prevent  the  patient  dying  from 
inanition.  In  less  extreme  cases  the  use  of  the  feeding  tube  will  serve 
to  prevent  the  food  from  passing  into  the  larynx,  an  accident  which  is 
likely  to  be  followed  by  inflammation  of  the  lungs,  and  is  always^ttended 
with  great  danger  to  the  life  of  the  patient.  Sometimes  it  is  sufficient 
to  feed  the  patient  on  thickened  liquids  {see  page  8(3).  When  the 
paralysis  is  obstinate,  and  when  it  extends  to  the  muscles  of  locomotion, 
the  employment  of  electricity  is  indicated.  Both  the  faradic  and  galvanic 
currents  are  useful,  but  they  should  be  applied  in  a  mild  form.  For  the 
extremities,  this  treatment  may  be  combined  with  friction  and  shampooing 
of  the  affected  parts. 

Proiyhylaxis. — Before  concluding  the  treatment  of  diphtheria,  it  may 
be  well  to  add  a  few  words  on  its  prophylaxis.  When  inspecting  the 
patient's  fauces,  or  cleaning  or  changing  the  tracheotomy  tube,  the 
practitioner  should  be  very  careful  to  prevent  any  of  the  morbid  secretions 
from  coming  into  contact  with  his  lips  or  mouth,  fatal  results  having 
followed  the  neglect  of  this  precaution.  Like  precautions  should  also  be 
impressed  upon  the  attendants  who  have  charge  of  a  case  of  diphtheria. 
Orders  should  at  the  same  time  be  given  that  no  one  but  the  attendants 
should  enter  the  sick-chamber,  except  upon  urgent  necessity;  and  all 
linen,  spittoons,  or  other  articles  which  the  patient  may  have  used,  should 
be  carefully  disinfected.  By  adhering  strictly  to  these  rules,  it  is  gen- 
erally possible  to  prevent  the  extension  of  the  disease. 


LARYNGO-TRACHEAL    DIPHTHERIA,    FORMERLY    CALLED 

CROUP. 

Latin  Eq. — Angina  trachealis. 

Freyich  Eq. — Le  Croup.      Diphtheric  Laryngee. 

German  Eq. — Hiiutige  Briiune,     Croup. 

Italian  Eq. — II  Croup  ;  il  Crup.     Dif terite  laryngea. 

The  term  croops,  or  croup,  has  been  used  popularly  in  Scotland  from 
an  early  period.  The  word  "croops"  was  first  employed  by  Dr.  Patrick 
Blair  in  1713,  and  "croup"  by  Dr.  Home,  a  little  more  than  a  century 
ago.  Since  then  it  has  been  somewhat  vaguely  used,  both  by  the  publio 
and  the  profession  in  all  parts  of  the  world,  to  describe  a  certain  train  of 
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laryngeal  symptoms.  The  word  is  probably  derived  from  the  crowing- 
breathing,  which  is  such  a  frequent  accompaniment  of  the  disease  it  was 
intended  to  describe.  It  has  many  allies  in  other  languages,  the  closest 
being  the  Dutch  Geroop^  a  cry;  but  the  following  are  doubtless  all 
derived  from  the  same  root,  viz.,  Icelandic,  Hrdpa ;  Anglo-Saxon, 
Hreopan ;  Gothic,  Hropjan ;  Old  German,  Ilrof ;  Modern  German, 
Ruf ;  all  words  intended  to  represent  the  sound  of  the  voice.'  The 
Scotch  word  Roup — hoarseness,  has  the  same  derivation.  On  the  other 
hand  croup  may  be  derived  from  the  Gaelic  crup,  sXgmiymgSi  contraction, 
i.  e.,  contraction  of  the  throat. 

History  {The  Relation  of  Croup  to  Diphtheria). — Though  the  history 
of  diphtheria  has  been  already  briefly  sketched,  it  is  necessary  to  make  a 
few  remarks  to  explain  how  a  form  of  diphtheria  came  to  be  regarded  as 
a  distinct  disease,  and  to  point  out  how  other  laryngeal  affections  have 
been  and  still  are — at  least  in  this  country — included  under  the  name  of 
croup.  Until  diphtheria  appeared  in  England  in  1858  the  term  "  croup" 
was  employed  to  describe  an  acute  affection  of  the  larynx,  believed  to  be 
inflammatory  and  non-contagious,  in  which  false  membrane  was  present. 
The  tendency  of  modern  investigation,  however,  is  to  show  that  cases 
formerly  described  as  typical  examples  of  croup  were  in  fact  examples 
of  isolated  laryngeal  diphtheria.  French  physicians,  who  since  the  time 
of  Bretonneau  had  been  more  familiar  with  diphtheria  than  the  profession 
in  this  country,  almost  universally  regarded  the  two  affections  as  identical. 
When  the  violent  epidemic  of  diphtheria  broke  out  in  England,  in  tlie 
year  1858,  it  was  natural  that  practitioners  should  fail  to  connect  the 
epidemic  affection  with  the  typical  croup  (previously  generally  isolated 
or  endemic)  with  which  they  were  familiar.  Although  the  antiphlogistic 
theory  was  on  the  wane,  croup  was  still  described  in  text-books  as  a 
disease  requiring  active  and  lowering  remedies;  ■  whilst  it  was  soon  per- 
ceived that  diphtheria  could  only  be  combated  by  analeptic  treatment. 
Hence  from  the  very  outset  an  artificial  distinction  was  created  in  the 
minds  of  prectitioners. 

Whilst  the  term  croup  had  been  strictly  applied  to  the  pellicular 
inflammation  of  the  larynx,  many  laryngeal  affections  in  which  a  shrill 
cough,  or  a  crowing  inspiration,  was  present,  had  been  described  as  vari- 
eties of  croup;  and  the  terms  "  false  croup,"  "  spurious  croup,"  "  catarrhal 
croup  "  were  in  common  use.  These  affections,  which  are  still  often  mis- 
taken for  true  croup  {see  Diagnosis),  had  still  further  warped  the  judg- 
ment of  the  profession  as  regards  the  true  nature  of  laryngeal  diphtheria. 
Near  the  termination  of  the  great  epidemic,  1858-G2,  in  this  country,  the 
identity  of  the  two  affections  was,  however,  advocated  by  the  late  Dr. 
Hillier,"^  and  in  my  Jacksonian  Prize  Essay*  (1863),  I  maintained  the 
same  view.      The  doctrine  of  identity  has  subsequently  been  urged  with 


'  Edinburgh  Monthly  Medical  Journal,  February,  1856. — Observations  on  Croup, 
by  Charles  Wilson. 

-'  Even  Dr.  Squire,  in  his  able  and  comprehensive  article  published  so  lately  as  18H6 
(Russell  lieynolds'.s  System  of  Medicine,  vol.  i.  p.  234  et  seq.),  recommends,  in  certain 
cases,  bloodletting  to  the  extent  of  three  or  four  ounces  for  a  child  of  four  or  five 
years  of  age. 

•'  Med.  Times  and  Gaz.,  April  20,  1802. 

••  This  essay  is  in  the  library  of  the  Royal  College  of  Surgeons,  and  an  extract  from 
it  referring  to  the  subject  of  diphtheria  aud  croup  was  published  in  the  Brit.  Med. 
Joum,,  March  5,  1870. 
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great  earnestness  and  ability  by  Dr.  Semple,'  and  his  writings  must  have 
exercised  considerable  influence  in  this  country." 

The  advocates  of  the  duality  theory  have  based  their  views  (1)  on 
the  supposed  pathological  differences,  and  (2)  on  the  alleged  clinical 
differences. 

(1.)  The  supposed  pathological  differences  in  the  structure  of  the  two 
kinds  of  false  membrane  were  formerly  put  forward  as  matters  of  great 
importance.  Virchow/  the  originator  of  these  hypothetical  distinctions, 
though  admitting  that  the  diphtheritic  exudation  was  very  similar  to  that 
of  croup,  maintained  that  the  former  was  poured  out  into  the  substance 
of  the  mucous  membrane,  while  the  latter  was  only  a  coagulation  tipon 
its  surface.  On  this  hypothesis  he  founded  what  was  once  esteemed  a 
most  important  point  in  practical  diagnosis.  The  diphtheritic  membrane, 
he  asserted,  could  not  be  removed  without  tearing  away  portions  of  the 
underlying  tissues,  and  leaving  a  bleeding  surface.  The  croupous  pellicle, 
on  the  other  hand,  could  be  easily  detached,  and  the  denuded  surface 
would  be  found  quite  healthy,  with  the  exception,  perhaps,  of  a  variable 
degree  of  hyperaemia.  Before  long,  Virchow  found  himself  compelled  to 
surrender  this  distinction,  as  it  was  found  in  practice  that  the  two  forms 
of  exudation  passed  into  each  other  by  insensible  gradations.  He  now 
changed  his  ground,^  and  promulgated  the  view  that  death  (necrosis)  of 
the  subjacent  tissues  was  the  characteristic  and  essential  feature  of  diph- 
theritic exudation.  Practically,  however,  this  distinction  was  found  to 
be  no  more  satisfactory  than  the  former,  for  cases  came  under  observation 
which  clinically  answered  to  croup,  but  in  which  there  was  distinct  death 
of  tissue.  It  was  also  pointed  out  that  the  difference  in  the  degree  of 
adhesion  of  the  croupous  and  diphtheritic  exudations  is  due  to  the  differ- 
ence in  the  structure  of  the  jxirts  on  which  they  are  thrown  out.  The  false 
membrane  is  naturally  more  closely  adherent  in  the  pharynx,  where  the 
epithelial  layers  on  which  it  is  deposited  are  not  marked  off  from  the 
subjacent  tissues  by  any  definite  homogeneous  basement  membrane.  On 
the  other  hand,  in  the  larynx  and  trachea  the  presence  of  the  basement 
membrane  favors  the  separation  of  the  lymph.  It  has  thus  at  length 
been  generally  admitted  that  there  are  no  sufficient  naked-eye  appearances 
to  distinguish  the  croupous  from  the  diphtheritic  exudation.  Nor  have 
microscopical  oVjservers  met  with  any  better  success  in  their  endeavors  to 
differentiate  the  two  diseases.  Dr.  E.  Wagner,'  who  has  done  the  best 
work  in  this  direction,  has  openly  declared  that  his  preparations  of 
croupous  and  diphtheritic  membranes  are  very  much  alike.  The  diph- 
theritic deposit  he  describes  as  a  transparent,  homogeneous,  lustrous 
network,  the  interspaces  of  which  are,  for  the  most  part,  filled  with  lymph 
and  pus  corpuscles,  though  some  of   them   are  void    of  contents.     The 

'  Croup  and  Diphtheria,  London,  1872. 

-  Most  physicians  in  this  country  who  have  had  the  opportunity  of  studying  the 
disease  in  the  wards  and  in  the  deadhouse  now  regard  croup  as  a  form  of  diphtheria. 
At  an  early  period  Dr.  George  Johnson  (Brit.  Med.  Journ.,  Feb.  19,  1870)  maintained 
the  identity  of  croup  and  diphtheria;  and  later,  our  great  clinical  teacher,  Sir  William 
Jenner  (Lancet,  Jan.  2  and  10,  ly^S)  gave  in  his  adhesion  to  this  doctrine.  The 
renowned  Traube,  of  Germanv,  had  previously  accepted  the  unity  theory  (Berlin :  Klin. 
Wochenschrift,  No.  ;^1.  1»72).' 

'Archiv,  184T,  p.  258  et  seq. 

■•  Handbuch  der  Spec.  Path.  und.  Therapie,  1854,  vol.  i.  p.  293.  See  also  Berl.  kl. 
■Wochenschrift,  1865,  No.  2. 

'Archiv.  der  Heilkunde,  1866,  vii.  p.  481. 
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croupous  membrane  consists  of  a  close  network  of  delicate  threads,  the 
meshes  of  which  contain  numerous  elements  reseniV3lin<r  pus-ceils.  War- 
ner, however,  differs  from  many  other  observers,  holding  that  the  network 
in  both  cases  has  its  origin  in  a  peculiar  fibrinous  degeneration  of  the 
epithelium,  and  not  in  the  separation  of  a  coagulable  fluid  from  the  blood. 
Rindfleisch  '  admits  that  the  prthological  process  in  "pharyngeal  croup" 
is  the  same  as  that  wiiich  takes  ])lace  in  "laryngeal  croup,"  and  thus 
gives  in  his  adhesion  to  the  views  maintained  in  the  present  article;  but 
in  spite  of  their  anatomical  identity,  he  feels  bound  to  oppose  any  clinical 
fusion  of  the  two  diseases. 

It  vpill  be  seen  from  a  consideration  of  the  above  facts  that  the  patho- 
logical differentiation  of  the  phenomena  must  be  abandoned.  We  hence 
come  to 

(2.)  The  clinical  differences.  The  supposed  differences  are  (a)  The 
site  of  the  disease;  and  (A)  its  manifestations. 

{(()  Diphtheria  is  said  to  be  an  affection  of  the  pharynx  occasionally 
spreading  to  the  larynx,  whilst  croup,  it  is  asserted,  is  essentially  a  dis- 
ease of  the  larynx  or  trachea.  The  fact  is,  that  croup  is  a  disease  which 
commonly  commences  in  the  pharynx,  and  only  in  about  10  or  12  per 
cent,  of  cases  originates  in  the  larynx  or  trachea.  Difference  of  site, 
moreover,  in  a  constitutional  disease  does  not  constitute  a  specific  differ- 
ence. Cancer  is  always  cancer,  whether  the  pharynx  alone,  or  the  larynx 
alone,  is  affected,  or  whether  the  two  parts  are  attacked  at  the  same  time 
or  consecutively,  and  rheumatism  is  still  rheumatism,  whether  it  affects 
the  heart  or  the  ankle. 

(b)  As  regards  the  manifestations  of  the  disease: 

(1)  croup  is  said  to  be  a  local  disease,  (2)  to  be  a  sthenic  inflammation, 
in  which  (3)  the  lymphatic  glands  are  not  affected;  and  (4)  in  wliich 
there  is  no  albuminuria,  nor  (5)  paralysis;  whilst 

(1)  diphtheria  is  a  constitutional  disease,  (2)  of  adynamic  type,  in 
which  (3)  the  cervical  glands  are  inflamed,  and  (4)  in  which  there  is  no 
albuminuria  (5)  nor  paralysis. 

To  discuss  these  briefly: 

(1)  It  is  true  that  in  croup  the  general  symptoms  are  not  so  severe  as 
when  the  membrane  is  thrown  out  on  an  extensive  portion  of  the  pharynx. 
This  fact  admits  of  ready  explanation,  on  the  view  that  the  septic  symp- 
toms are  in  part  secondary  to  the  local  processes.  For  whilst  the  lym- 
phatics of  the  mucous  membrane  of  the  soft  palate,  of  the  tonsils,  and  of  the 
back  of  the  pharynx  have  very  free  communications  with  the  numerous 
glands  below  the  angle  of  the  jaw,  the  absorbent  vessels  of  the  mucous 
membrane  of  the  larynx  and  trachea,  are  conveyed  ordy  to  the  solitary 
gland  just  below  the  greater  horn  of  the  hyoid  bone,  and  the  small  gland 
at  the  side  of  the  trachea.*  There  is,  therefore,  much  less  liability  to 
general  infection  when  the  local  process  has  seized  oidy  on  the  latter  parts. 
When  the  primary  septic  poisoning  is  powerful  the  constitutional  symp- 
toms are,  however,  as  marked  in  so-called  croup  as  in  diphtheria. 

(2)  Cases  of  sthenic  croup  are  very  rarely  met  with,  and  the  same  re- 
mark applies  to  diphtheria.  On  the  other  hand,  there  are  medical  men 
who  assert  that  bleeding  can  be  employed  in   diphtheria   with  success.' 

'  Lehrbuch  (let  Pathologischen  Gewebelehre,  Third  edition,  pp.  311-1?. 
'■'  Luschka  :  Der  Schluiidkopf  des  Menschen.  Tubingen.  1871,  p.  IHG. 
'  Courier  Medical,  Sept.  7,  1878.     Dr.  .Nimorre  reports  fifty-three  cases  of  diphtlieria 
treated  by  bleeding!     All  the  patients  recovered — most  of  them  in  twenty-four  hours. 
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Hence  distinctions  based  on  differences  of  type  in  the  two  diseases  can 
have  no  weight. 

(o)  Tlie  cervical  glands  are  not  often  affected  in  croup,  because  the 
mucous  membrane  of  tlie  hirynx  has  no  communication  with  the  superfi- 
cial cervical  glands;  on  the  other  hand,  as  stated  above,  there  is  an 
elaborate  connection  between  the  pharynx  and  the  lymphatic  glands. 

[In  cancer  of  the  pharynx  also  the  cervical  glands  are  always  en- 
larged, whilst  in  cancer  of  the  larynx  the  glands  are  seldom  at  all  af- 
fected.] 

(4)  In  croup  albuminuria  is  often  present. 

(5)  Paralysis  is  rare  in  croup,  because  nearly  all  the  cases  terminate 
fatally,  but  it  is  occasionally  met  with  in  those  that  survive. 

I  have  entered  into  these  details  because  details  must  always  have  a 
certain  amount  of  significance;  but  it  is  more  satisfactory  to  look  at  the 
question  from  a  broad  and  philosophical  point  of  view.  Classifications 
are,  after  all,  mere  arbitrary  arrangements  by  which  knowledge  may  be 
placed  in  an  accessible  form  for  further  use.  The  oldest  classifications 
are  purely  symptomatic.  When  anatomy  came  to  be  mastered  we  had 
an  anatomical  basis  for  classification,  and  we  are  still  obliged  to  make  a 
considerable  use  of  this  system;  but,  as  medical  science  progresses,  the 
disposition  is  to  track  disease  to  its  origin,  and  seek  out  its  hidden  causes. 
Hence  we  see  arising  at  the  present  day  an  etiological  classification.  The 
cause  of  disease,  when  it  can  be  discovered,  is  now  regarded  as  the  essence 
of  its  specific  nature.  The  ordinary  inflammation  of  mucous  membranes 
is  attended  with  engorgement  of  the  tissues,  and  the  formation  of  pus  on 
the  surface;  under  tlie  influence,  however,  of  a  certain  poisonous  conta- 
g-ium  the  inflammation,  instead  of  being  attended  with  the  formation  of 
pus,  leads  to  the  exudation  of  layers  of  lymph,  which  become  adherent 
to  the  free  surface  of  the  mucous  membrane.  This  disease  is  called 
"  diphtheria,"  and  whether  the  lymph  is  deposited  on  the  mucous  mem- 
brane of  the  pharynx,  or  larynx,  or  trachea,  or  bronchial  tubes,  or  any 
other  mucous  membrane,  or  on  a  wounded  surface,  the  disease  is  still 
"  diplitheria."  To  suppose  that  there  are  two  kinds  of  pellicular  inflam- 
mation of  the  larynx,  one  in  which  the  cause  is  the  diphtheritic  poison, 
and  the  other  m  which  the  cause  is  some  other  undiscovered  influence,  is 
totally  opposed  to  all  probabilities. 

Hkiology. — This  has  already  been  discussed  under  diphtheria. 

Synq^toms. — The  disease  develops  in  three  different  ways.  It  may 
originate  in  the  larynx.  This  is  typical  croup,  and  probably  does  not  occur 
in  more  than  10  or  12  per  cent,  of  cases.'  Most  commonly  it  commences 
in  the  pharynx,  and  extends  downward,  constituting  descending  croup. 
Occasionally,  but  very  rarely,  it  commences  in  the  bronchial  tubes  or 
trachea,  and  ascends  into  the  larynx.  This  is  ascending  croup.  If,  as  is 
commonly  the  case,  the  disease  commences  in  the  pharynx,  the  practi- 
tioner will  be  constantly  on  the  watch  to  note  the  first  invasion  of  the 
larynx,  but  in  typical  croup,  or  primary  laryngeal  diphtheria,  it  is  other- 
wise, and  the  symptoms  of  croup  have  been  conveniently  divided  into 
three  stages. 

The  first  stage  is  often  preceded  by  slight  catarrh.  So  insidious  is  the 
invasion  of  the  disease  that  the  serious  character  of  the  child's  illness  is 


'  See  Sanne  :  Op.  cit.  p.  195.    Sann^  gives  142  cases  out  of  1,172.     Compare  also 
Simon  :     Nouveau  Diet,  de  Med.  et  de  Chir.  Prat. 
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often  quite  unsuspected.  The  little  patient  is  noticed  to  be  languid  and 
feverish,  he  is  thirsty,  and  refuses  food,  and  at  the  same  time  there  is 
slight  hoarseness,  which  the  nurse  attributes  to  an  ordinary  cold,  until  her 
apprehensions  are  aroused  by  a  frequent,  short,  dry,  shrill  cough.  The 
voice,  which  was  at  first  only  a  little  harsh,  very  quickly  loses  its  resonant 
character  and  becomes  a  whisper.  On  examining  the  chest,  both  the  in- 
spiratory and  expiratory  sounds  are  found  to  be  prolonged,  and  the  nor- 
mal respiratory  murmur  is  lost  in  the  laryngeal  stridor  which  occurs  in 
inspiration.  The  supraclavicular  spaces  are  usually  somewhat  more  de- 
pressed during  inspiration  than  in  the  condition  of  health,  and  the  slight 
difficulty  of  breathing  which  is  present  is  more  marked  during  sleep. 
The  pulse  now  becomes  considerably  increased  in  frequency,  and  the  fe- 
brile symptoms  generally  more  pronounced.  If  a  laryngoscopic  examina- 
tion can  be  accomplished,  the  mucous  membrane  of  the  larynx  is  seen  to 
be  of  a  bright  red  color,  and  when  the  disease  has  existed  for  a  few  hours 
some  thin  patches  of  false  membrane  may  be  perceived  on  the  mucous 
membrane  of  the  larynx.  The  usually  pendent  position  of  the  epiglottis 
in  children  often  prevents  a  satisfactory  examination  even  in  those  of 
tractable  disposition;  but  the  timidity  of  early  life  is  in  itself  often  suffi- 
cient to  render  the  employment  of  the  laryngoscope  impossible.  It  is 
most  important  at  this  stage  of  the  disease  to  make  a  very  careful  exam- 
ination of  the  sputa.  Children  very  often  do  not  expectorate  at  all,  but 
anything  that  is  brought  up  must  be  put  into  a  glass  vessel  and  gently 
shaken  with  a  little  pure  water.  The  mucus  dissolves,  and  flocculi  or 
small  shreds  of  false  membrane,  if  present,  become  visible. 

7he  second  stage  is  characterized  by  increasing  dyspnoea,  and  by  the 
attacks  of  suffocation  which  suddenly  supervene  from  time  to  time.  When 
the  attack  comes  on  the  child  is  generally  found  sitting  up  in  bed,  with 
red  and  swollen  face,  and  an  anxious,  terrified  look.  The  nostrils  are 
rapidly  working,  inspiration  is  hurried  and  "  croupy,"  and  is  evidently 
performed  with  the  greatest  difficulty,  all  the  auxiliary  muscles  of  inspi- 
ration being  called  into  play.  The  voice  is  almost  inaudible,  and  there  is 
a  constant  hoarse  and  stifled  cough,  without  expectoration.  The  attack 
generally  lasts  three  or  four  minutes,  and  the  patient  subsides  into  a 
heavy  sleep  which  often  continues  for  several  hours.  Sometimes  unmis- 
takable pieces  of  membrane  are  thrown  up  with  the  cough,  a  phenomenon 
•which  is  often  most  important  as  a  means  of  diagnosis,  as  in  many  chil- 
dren suffering  from  laryngeal  diphtheria  there  are  no  patches  of  exudation 
to  be  detected  on  a  casual  inspection  of  the  fauces.  It  is  only  on  careful 
and  persevering  examination  with  the  laryngoscope  in  cases  favorable 
for  examination  that  the  membrane,  which  is  the  source  of  all  the  trouble, 
can  sometimes  be  recognized  adhering  to,  or  perhaps  lying  loose  in  the 
chink  of  the  glottis,  and  obstructing  the  passage  of  air.  Occasionally 
the  vomiting,  which  is  induced  by  the  constant  fits  of  coughing,  or  by  the 
administration  of  emetics,  may  lead  to  the  separation  and  ejection  of 
large  pieces  of  membrane,  in  which  case  the  urgent  symptoms  of  dyspnoea 
are  often  most  strikingly  relieved.  The  mode  in  which  separation  takes 
place  is  exactly  the  same  in  the  larynx  and  trachea  as  in  the  pharyngeal 
region;  the  process,  however,  is  rendered  easier  by  the  arrangement  of 
the  mucous  membrane,  which,  in  the  trachea  and  in  the  lower  parts  of  the 
larynx  is  separated  from  the  submucous  tissues  by  a  distinct  basement  mem- 
brane. But  the  improvement  due  to  the  expulsion  of  the  concretions  is 
generally  only  temporary;  exudation  again  collects,  and  the  symptoms 
return  in  greater  intensity  than  before.  At  this  stage  of  the  disease  the 
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pulse  is  very  rapid,  and  generally  irreg'ular.  The  little  patient  is  ex- 
hausted and  is  constantly  bathed  in  sweat. 

TIxe  third  stage  now  supervenes.  As  the  disease  advances  the  suffo- 
cation becomes  more  urgent,  and  there  is  no  remission  between  the  at- 
tacks, the  dyspnoea  being  constant,  though  fearfully  aggravated  every 
few  minutes.  The  lips  assume  a  livid  color,  and  the  nails  become  blue. 
The  sternum  and  the  intercostal  spaces  are  forcibly  drawn  invpard  during 
each  effort  at  inspiration,  whilst  the  agony  of  impending  suffocation  is 
most  distressing  to  witness.  The  child  throws  his  arms  wildly  about,  or 
clutches  his  throat  to  tear  away,  as  it  were,  the  obstruction,  or  he  thrusts 
his  fingers  into  his  mouth  to  seize  the  offending  substance.  The  symp- 
totns  oi  tever  are  intensified,  the  thirst  is  urgent,  the  tongue  thickly 
furred,  and  the  pulse  quicker  but  weaker.  The  little  patient  dies  in  an 
attack  of  dyspnoea  or  soon  succumbs  to  gradually  increasing  coma,  to  syn- 
cope, or  exhaustion. 

J)iag?iosis. — In  children  it  is  sometimes  very  difficult  to  distinguish 
catarrhal  lari/?igitis,  of  a  severe  form,  from  croup.  Indeed  in  the  early 
stages  it  is  often  impossible  to  differentiate  the  two  affections.  In  young 
children,  from  the  small  size  of  the  larynx,  and  the  great  tendency  to  re- 
flex irritation,  slight  inflammation  of  the  larynx  quickly  gives  rise  to 
spasm,  and  produces  stridulous  breathing,  laryngitis  stridulosa,  as  it  is 
technically  called.  When,  however,  the  disease  is  fully  developed,  the 
two  affections  are  easily  distinguished,  for  whilst  catarrhal  laryngitis 
nearly  always  ends  in  re  covery,  in  diphtheria  the  prospect  of  a  fatal  ter- 
mination is  soon  apparent.  Croup  very  often  commences  at  night,  but 
catarrhal  laryngitis  almost  invariably  comes  on  at  that  time  ;  hence  we 
have  in  the  time  at  which  the  disease  first  manifests  itself  a  possible  diag- 
nostic sign.  It  has  already  been  pointed  out  that  the  laryngoscope  can- 
not often  be  successfully  used  in  young  children,  but  the  expectoration 
must  be  examined  in  the  way  already  described,  and  false  membrane,  if 
present,  will  always  be  detected. 

Further,  there  is  a  pure  neurosis,  a  spasmodic  action  of  the  adductors 
of  the  vocal  cords,  giving  rise  to  laryngismus  stridulus,  which  has  been 
called  "spurious  croup,"  "  false  croup,"  and  "nervous  croup,"  with  which 
true  croup  is  sometimes  confounded.  This  disease  very  frequently  comes 
whilst  the  mother  is  suckling,  or  dandling  the  child.  Carpo-pedal  con- 
tractions also  occur  in  marked  cases  of  laryngismus,  but  above  all  there  is 
the  absolute  intermission  of  all  dyspnoea  between  the  paroxysms  ;  whilst 
in  true  croup,  when  fully  establisned,  slight  dyspncea  is  always  present 
between  the  attacks  of  suffocation.  Many  fatal  cases  of  laryngismus, 
however,  no  doubt  lose  their  qualitative  aflix  and  appear  in  the  Mortality 
Returns  as  simple  "  croup."  ' 

Pathology. — The  false  membrane  does  not  differ  essentially  from  that 
described  in  connection  with  the  pharyngeal  form  of  the  disease.  The 
membranous  exudation  is  more  frequently  found  on  the  epiglottis  and 
the  ary-epiglottic  folds  than  on  the  lower  portions  of  the  larynx,  but  oc- 
casionally it  invests  the  whole  of  the  lining  membrane  of  the  larynx,  ex- 
tends throughout  the  ventricles,  and  passes  along  the  trachea  to  the 
smallest  ramifications  of  the  bronchi.  It  rarely  happens  that  the  lymph 
is  so  abundant  as  to  completely  occlude  the  larynx,  and  in  many  fatal 
cases  only  a  very  thin,  transparent  membrane  is  found.     The  dyspnoea  in 

'  The  above  considerations  tend  to  show  that  the  substantive  use  of  the  word 
"  croup  "  is  altogether  objectionable. 
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croup  is  primarily  due  to  the  inflammatory  tumefaction  and  plastic  exu- 
dation, which,  however,  soon  gives  rise  to  spasm  of  the  adductors.  The 
muscles  are  infiltrated  with  serum,  but  tliere  is  no  paralysis  of  the  abduc- 
tors, nor  atrophy  of  their  structure.'  The  lymph  is  also  more  closely  ad- 
herent in  the  supra-glottic  than  in  the  sub-glottic  region.  On  removing 
the  lymph  the  mucous  membrane  is  generally  almost  normal  below  the 
level  of  the  vocal  cords,  but  above  that  line  it  is  often  swollen  and  in- 
flamed, and  sometimes  ulcerated.  It  has  already  been  stated  that  the 
membrane  which  forms  in  the  trachea  can  be  much  more  easily  detached 
than  that  which  is  found  in  the  pharynx.  There  is  nothing  special  as 
regards  the  false  membrane  in  the  trachea,  which  is  generally  more  ad- 
herent in  the  upper  than  in  the  lower  portion  of  the  tube. 

Prognosis. — The  prognosis  is  most  unfavorable.  Probably  not  more 
than  ten  per  cent,  of  the  patients  recover  under  suitable  treatment  with- 
out tracheotomy.  In  this  country  tracheotomy  is,  comparatively,  so  little 
practised  in  croup — in  proportion  to  the  number  of  cases — that  nearly  all 
the  remainder  prove  fatal.  If,  however,  the  remaining  90  per  cent,  were 
tracheotomized,  G6  percent,  might  recover  according  to  the  most  favora- 
ble statistics  (see  note  3,  page  184),  or,  according  to  an  average,  based  on 
4,663  operated  on  in  the  Children's  Hospitals  of  Paris,  Jio.Ol  per  cent. 
Accepting  the  latter  figures,  out  of  100  cases  of  undoubted  croup  we 
might  expect  that  68.49  would  terminate  fatally,  and  31.51  recover — 10 
without  tracheotomy  and  21'5l  (e.  e.,  23.91  per  cent.)  after  the  operation. 
If  the  trachea  were  not  opened  in  the  proper  proportion  of  cases  the  fa- 
tality would,  of  course,  be  proportionately  greater  ;  whilst  if  the  opera- 
tion were  performed  earlier  than  is  commonly  the  case,  the  mortality 
would  probably  be  considerably  less.  The  fatal  termination  may  be  ex- 
pected in  the  first  three  or  four  days,  certainly  within  the  first  week. 

Treatment:  First  Stage. — The  child  should  be  placed  in  a  warm, 
well-ventilated  room,  an  ice-bag  should  be  applied  to  the  neck,  and  ice 
constantly  sucked.  Spray  inhalations  of  lactic  acid  {V\  xx.  ad  33.) 
should  be  employed.  The  inhalations  should  be  given  at  least  every 
hour,  and  continued  for  five  minutes  at  a  time.  In  the  second  stage,  or 
as  soon  as  it  is  believed  that  false  membrane  has  formed,  emetics  must  be 
employed.  A  number  of  instances  are  recorded  in  which  children  have 
been  saved  from  imminent  asphyxia  by  the  spontaneous  expulsion  of  false 
membrane,  and  this  natural  mode  of  cure  has  sometimes  been  happily 
imitated  by  the  administration  of  emetics.  According  to  Valleix,*  in 
thirty-one  cases  so  treated,  fifteen  recovered,  whilst  of  twenty-two  in 
which  this  class  of  remedies  was  neglected,  only  one  cure  resulted. 
Trousseau  concurs  with  the  statements  of  Valleix.  In  many  cases,  how- 
ever, the  relief  is  merely  temporary,  the  mcinl)ranes  quickly  reforming  in 
the  larynx,  and  the  dangerous  symptoms  returning  with  increased  severi- 
ty. Moreover,  the  practice  is  not  altogether  unattended  by  danger,  for, 
the  tracheal  membrane  may  be  forced  up  by  the  act  of  vomiting  in  such 
a  way  as  to  entirely  obstruct  the  passage  of  air.  This  risk  must  be  in- 
curred, though  valuable  time  should  never  be  wasted  on  the  use  of  emetics, 
when  the  only  alternative  is  the  performance  of  tracheotomy.  Tickling  the 
fauces  will  occasionally  be  sufTicient  to  excite  the  desired  action,  but  as  a 
rule,  it  is  necessary  to  resort  to  drugs.     Cardiac  depression  is  so  common 

'  See  an  interesting  case  recently  published  by  Dr.  Baginsky  :  Central.  Zeitung  f  iir 
Kinderheilkunde,  October  1,  1878. 

''  Guide  du  Med.  Prat.,  t.  i.,  Art.  Diphtherite. 
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an  accompaniment  of  diphtheria  that  it  is  unwise  to  employ  any  emetic 
by  which  it  is  likely  to  be  increased.  Tartar  emetic  must,  therefore,  be 
especially  avoided.  Strange  as  it  may  seem,  this  drug-  has  in  times  past 
been  very  widely  employed  in  diphtheria.  Trousseau,'  indeed,  strongly 
condemned  its  use,  terming-  it  the  most  dangerous  of  all  emetics.  But 
Bouchut,'  as  late  as  1859,  published  three  cases  in  which  he  attributed  a 
successful  issue  to  the  energetic  employment,  of  tartar  emetic.  His  ex- 
ample should  not  be  followed,  especially  as  we  have  at  our  command  em- 
etics which  are  not  less  certain  in  their  action  than  antimony.  Should 
the  practitioner  distrust  the  efficacy  of  ipecacuanha,  it  is  quite  open  to 
him  to  add  from  fifteen  to  twenty  grains  of  sulphate  of  zinc.  If  the  ad- 
ministration of  these  agents  is  not  quickly  followed  by  vomiting  and  the 
expulsion  of  the  membrane  it  is  useless  to  repeat  them,  and  even  where 
the  breathing  has  once  been  temporarily  relieved  by  their  use,  it  is  very 
questionable  whether  they  should  be  again  employed.  In  no  case  should 
the  physician  place  too  much  reliance  upon  them. 

When  it  is  judged  that  there  is  false  membrane  loose  in  the  larynx, 
the  removal  of  the  membrane  by  direct  mechanical  means  should  be  at- 
tempted. The  best  instrument  used  for  this  purpose  is  a  brush  attached 
to  a  piece  of  soft  aluminium  wire.  Instead  of  the  common  laryngeal 
brush  I  use  one  made  of  squirrel's  tail.  The  hairs  cover  the  sides  of  the 
laryngeal  portion  of  the  brush,  and  are  directed  upward.  As  the  laryn- 
goscope cannot  generally  be  used,  the  brush,  guided  by  the  forefinger  of 
the  left  hand,  should  be  carried  down  into  the  interior  of  the  larynx. 
The  windpipe  can  generally  be  freed  from  exudation  by  to-and-fro  move- 
ments combined  with  a  certain  amount  of  rotation.  I  have  several  times 
employed  this  brush  with  marked  advantage.  Even  if  the  practitioner 
is  successful,  however,  in  detaching  portions  of  membrane,  fresh  exuda- 
tion often  recurs. 

I  must  here  briefly  refer  to  the  subject  of  catheterism  and  "  tubage  " 
of  the  larj'nx.  Catheterism  was  first  recommended  by  Loiseau,^  as  a 
means  of  removinor  false  membrane  and  introducing  remedies  into  the 
windpipe.  I  have  only  to  say  that  the  false  membrane  can  be  much  more 
easily  removed  with  a  proper  croup-brush,  and  that  solutions  or  powders 
can  be  more  readily  applied  with  a  common  laryngeal  brush  or  insufflator. 
"  Tubage,"  introduced  by  Bouchut,^  consists  in  the  introduction  of  a  small 
tube,  from  three-quarters  of  an  inch  to  an  inch  in  length,  and  leaving  it 
in  the  larynx.  It  causes  so  much  irritation  that  it  cannot  be  retained,  and 
its  use  has  been  quite  given  up. 

It  is  at  the  close  of  the  second  stage  of  croup,  lohen  hihalations  and 
emetics  have  failed,  that  tracheotomy  is  called  for.  Marked  recession  of 
the  sternum  and  chest-walls  is  the  indication  for  its  performance.  The 
credit  of  having  been  the  first  to  establish  this  operation  on  a  secure 
basis  as  a  justifiable  part  of  the  treatment  of  croup  is  due  to  Bretonneau,' 
•who  published  his  first  successful  case  in  July,  1825.  Ten  years  later 
Trousseau"  reported  that  he  had  performed  the  operation  thirty-six  times 
with  nine  recoveries.  From  this  time  the  position  of  the  operation  was 
secured,  and  it  has  since  been  performed  many  thousand  times  in  France 
alone.  Before  his  death,  Trousseau  '  published  a  series  of  4G6  cases  in 
"which  the  operation  had   been  performed  in  the  Children's  Hospital  in 

'  Trousseau  :  Op.  cit   vol.  ii.  p.  578.  '  L'TJnion  Mf'dicale,  April  5,  1859. 

'  Bull,  de  I'Acad.  de  M6d.,  1857.  ^  Ibid  ,  Sept.,  1858. 

*  Bretonneau  :  Memoirs  (New  Syd.  Soc. ),  p.  59.     ^  Trousseau  :  Ibid.  p.  243. 

'  Trousseau  :  Rapport  a  I'Acad.  de  Med  :  Bull,  de  I'Acad.  de  Med.,  voL  xxiv.  p.  112. 
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Paris,  between  the  years  1849  and  1858.  Of  these,  in  spite  of  unfavora- 
ble surroundings,  126,  or  more  than  1  in  4,  recovered.  Later  statistics 
have  given  still  more  favorable  results.  In  1863,  B^'ischer  and  Bricheteau  ' 
collected  all  the  facts  within  their  knowledge  at  the  Hopital  des  Enfants 
Malades,  the  Hopital  Sainte  Eugenie,  and  in  the  city  and  the  provinces, 
and  the  general  results  were  as  follows: — At  the  Hopital  des  Enfants 
Malades  the  operation  had  been  performed  in  1,011  cases,  and  the  pro- 
portion of  recoveries  was  1  in  4;  at  the  Hopital  Sainte  Eugenie  the  pro- 
portion was  1  in  6;  while  the  facts  collected  from  other  sources,  though 
confessedly  incomplete,  showed  in  Paris  1  cure  to  2.6  cases,  and  1  to 
3.6  in  the  provinces.  According  to  M.  Sanno,  however,  who  has  pub- 
lished the  most  extensive  statistics  from  the  Paris  hospitals,  during  recent 
years  the  proportion  of  recoveries  after  tracheotomy  has  been  less  favor- 
able, especially  at  the  Hopital  Sainte  Eugenie,  as  will  be  seen  from  the 
appended  tables'  : — 

HOPITAL  sainte  EUGENIE. 


Opekations 

FOR  Croup. 

Years. 

Dis- 
charged 
cured. 

Dead. 

Left 
uncured. 

Total. 

9 
13 

24 

30 

122 

109 

40 

64 

97 

106 

115 

137 

115 

96 

135 

103 

131 

93 

187 

213 

162 

211 

Proportion  of 
cures. 

1854  

2 
4 
5 
5 
23 
17 
7 
16 
23 
35 
26 
44 
36 
29 
31 
31 
42 
12 
39 
32 
23 
27 

7 

9 

19 

24 

95 

88 

31 

45 

67 

68 

85 

87 

76 

63 

101 

70 

85 

78 

138 

170 

132 

175 

0 

0 
0 

1 

4 
4 
2 
3 
7 
3 
4 
6 
3 
4 
3 
2 
4 
3 
10 
11 

9 

1  in  4.50 

1855 

1   "  3.25 

1856 

1857 

1858 

1859 

1860 

1861 

1  "  4.80 
1  "  6.00 
1  "  5.29 
1  "  6.41 
1  "  5.71 
1  "  4.00 

1862 

1  "  4.21 

1863 

1  "  3.02 

1864 

1  "  4.42 

1865 

1866 

1867 

1  "  3.11 
1  "  3.19 
1  "  3.31 

1868 

1  "  4.35 

1869 

1  "  3.35 

1870 

1  "  3.11 

1871 

1  "  7.75 

1872 

1  "  4.79 

1873 

1  "  6.65 

1874 

1  "  7.04 

1875 

1  "  6.48 

509 

1,713 

90 

2,312 

1  in  4.54 

'  Nouveau  Dictionnaire  de  Medecine  et  Chirurgie,  1809,  vol.  x.  p.  368. 

'The  results  at  this  hospital  for  the  first  nine  months  of  1876  were  still  more  un- 
favorable, the  proportion  of  cures  bein<r  only  1  in  8.;>1.  This  steady  increase  in  the 
mortality  after  tracheotomy  is  attributed  by  M.  Moizard  (These  de  Paris,  1H7G.  No.  49:5), 
partly  to  the  progressive  extension  of  the  operation  to  more  and  more  hopeless  cases, 
and  partly  to  the  more  malignant  character  of  the  disease  in  Paris  during  recent  years. 
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H6PITAL  DES  ENFANTS  MALADES. 


Operations 

FOR  Croup. 

Years. 

Dis- 
charged 
cured. 

Dead. 

Left 
uncuied. 

Total. 

Proportion  of 
cures. 

1851 

14 
18 
9 
14 
12 
16 
16 
34 
41 
24 
29 
27 
46 
40 
40 
27 
15 
26 
12 
21 
16 
30 
26 
23 
38 

17 
43 
52 

29 
34 
33 
54 
73 

115 

101 
72 

112 
86 

105 
86 
71 
57 
36 
54 
43 
27 
71 
79 
81 

130 

0 
0 
0 
0 
0 
3 
0 
2 
4 
3 
1 
6 

10 
8 
4 
3 
4 
0 
0 
0 
0 
9 
2 
4 

13 

31 
61 
61 

43 

46 

52 

70 

109 

160 

128 

102 

145 

142 

153 

130 

101 

76 

62 

60 

64 

43 

110 

107 

108 

181 

1  in  2.21 

1852 

1  "  3.38 

1853 

1  "  6.77 

1854 

1855 

1  "  3.07 
1  "  3.83 

1856 

1  "  3.25 

1857 

1  "  4.37 

1858 

1  "  3.20 

1859 

1860 

1  "  3.90 
1  "  5.30 

1861       

1  "  3.49 

1862 

1  "  5.37 

1863 

1  "  3.08 

1864 

1  "  3.82 

1865 

1  "  3.25 

1866 

1  "  3.74 

1867 

1  "  5.06 

1868 

1  "  2.38 

1869 

1  "  5.50 

1870 

1  "  3.04 

1871 

1  "  2.67 

1872 

1  "  3.66 

1873 

1  "  4.11 

1874 

1  "  4.69 

1875 

1  "  4.76 

614 

1,061 

76 

2,351 

1  in  3.82 

At  the  Hospital  for  Sick  Children  in  the  twelve  years  1864  to  1876, 
sixty  cases  of  croup  and  diphtheria  vvere  operated  on.  Of  these  thirteen, 
or  21.6  percent.,  were  successful.  According  to  Kronlein's  '  recent  statis- 
tics at  the  Hospital  in  Berlin  the  percentage  of  cures  after  the  operation 
■was  30.^  This  was  the  result  of  567  operations  performed  between  Jan- 
uary 1,  1870,  and  July  30,  1876,  in  Professor  Langenbeck's  '^linic.  By  se- 
lecting the  best  individual  series  of  statistics,  for  the  most  part  from  pri- 
vate practice.  Dr.  Solis  Cohen  ^  has  brought  together  166  cases  of  trache- 
otomy in  croup  with  110  recoveries  ! 

Considering  the  enormous  mortality  of  laryngeal  diphtheria,  even  the 
most  unfavorable  figures  prove  that  in  such  cases  tracheotomy  is  not  only 
justifiable,  but  that  it  is  a  positive  duty.     The  chief  questions  to  be  con- 


'  Langenbeck  Archiv. ,  Bd   xxi.  hft.  ii. 

*  See  also  H^.ter :  Larvngotomie  und  Tracheotomie,  Pitha-BiUroth's  Chirurgie,  vol. 
iii.  part.  i.     Nro.  .T.  p.  26  et  seq. 

'  Croup  in  its  Relation  to  Tracheotomy,  Philadelphia,  1874. 
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sidered  in  connection  with  the  operation  are  what  are  the  indications,  and 
what  is  the  best  period  for  its  performance  ? 

The  cases  most  favorable  for  the  ojieration  are  those  in  which  the 
symptoms  of  general  infection  are  slight  or  absent,  and  the  strength  of 
the  patient  is  unimpaired.  It  is  where  the  patient  has  still  some  vigor, 
where  the  pulse  is  strong  and  regular,  the  powers  of  assimilation  good, 
and  the  asphyxia,  though  very  marked,  is  not  yet  too  advanced,  that 
tracheotomy  becomes  most  imperative.  In  such  cases  there  can  be  no 
doubt  that  the  operation  has  saved,  and  doubtless  will  still  save,  many 
thousands  of  lives.  It  is  now  generally  admitted  that  tracheotomy  should 
be  performed  without  delay,  as  soon  as  it  has  become  clear  tliat  it  is  im- 
possible to  relieve  the  asphyxia  by  other  means.  It  is  clear  that  an  early 
insertion  of  the  canula  gives  the  patient  a  much  better  chance  of  recovery 
than  Avhen  there  is  a  long  delay;  and  it  is  owing  to  the  disregard  of  this 
fact  that  tracheotomy  in  diphtheria  has  in  some  quarters  acquired  such  an 
evil  repute.  For  the  description  of  the  operation,  and  the  precautions 
which  must  be  taken  in  performing  it,  I  must  refer  the  reader  to  the  ar- 
ticle on  Tracheotomy,  but  I  would  here  call  attention  to  the  extreme  im- 
portance of  endeavoring,  immediately  after  the  operation,  to  draw  out 
any  loose  false  membrane,  either  with  the  croup-brush,  or  an  aspirator 
accurately  applied  to  the  mouth  of  tiie  canula.  The  after-treatment  is 
ver}^  important,  and  the  patient  requires  most  assiduous  attention  for 
some  days.  The  temperature  and  due  moisture  of  the  room  must  be  care- 
fully maintained,  the  tube  must  be  constantly  watched,  and  freed  from 
secretions  or  pieces  of  ejected  membrane,  and  the  wound  must  receive 
daily  attention.  x\t  the  same  time  the  administration  of  food  and  stimu- 
lants n>ust  be  the  subject  of  the  greatest  care  and  regularity,  and  the  an- 
tisejDtic  sprays  should  be  administered  through  the  canula.  The  chief 
dangers  to  be  feared  in  the  after-treatment  of  tracheotomy  are  extension 
of  the  exudation  into  the  bronchi,  occlusion  of  the  tube,  and  failure  in  the 
innervation  of  the  lungs.  The  effects  of  extension  of  the  membrane  may 
in  some  cases  be  averted  by  removing  the  tube,  and  extracting  fragments 
of  lymph  from  the  trachea  with  forceps,  or  with  the  croup-brush.  Long 
strips  of  exudation,  and  in  rare  cases  almost  entire  casts  of  the  windpipe, 
have  been  removed  in  this  w^ay.  Occlusion  of  the  tube  is  only  to  be  pre- 
vented by  placing  the  patient  under  the  charge  of  a  trustworthy  attend- 
ant, who  will  not  fail  in  cases  of  emergency  to  remove  the  canula  and  free 
the  passage. 

In  the  third  stage  tracheotomy  remains  the  only  hope  of  saving  the 
patient's  life.  If  the  operation  has  unfortunately  not  been  performed 
in  the  second  stage,  the  chance  of  success  is  very  much  diminished.  The 
operation  is  not  contra-indicated,  however,  even  when  the  apnoea  is  ex- 
treme, and  the  patient  is  apparently  on  the  point  of  suffocation,  provided 
only  that  the  heart's  power  is  still  good.  In  some  cases  the  patient  has 
been  saved  by  it  when  literally  at  the  last  gasp.  Such  instances,  how- 
ever, are  quite  exceptional.  Some  authorities  have  maintained  that  even 
in  quite  hopeless  cases,  where  the  patient  is  dying  from  dyspnoea,  trache- 
otomy should  be  performed  with  tlie  view  of  promoting  the  euthanasia. 
It  is  true  that  death  from  syncope  or  gradual  exhaustion  is  much  less 
painful  than  death  from  apnoea,  and  it  may  be  advisable  to  secure  this 
substitution  by  a  surgical  operation.  But  it  is  not  in  these  cases  that 
tracheotomy  finds  its  really  valuable  application.  When  it  is  found,  on 
auscultation,  that  air  enters  one  lung  and  does  not  penetrate  the  other, 
it  is  clear  that  the  false  membrane  has  extended  down  one  bronchus,  and 
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tracheotomy  is  then  much  less  likely  to  be  of  any  use.  In  the  same  way, 
if  extensive  pneumonia  has  supervened  the  operation  is  likely  to  be  of 
little  benefit.  Where  the  patient  is  already  dying  of  cardiac  failure  or 
exhaustion,  it  is  of  course  in  vain  to  attempt  to  save  life  by  the  surgical 
operation. 


NASAL  DIPHTHERIA. 

In  some  epidemics  of  diphtheria  the  disease  commences  with  nasal 
catarrh,  and  this  phenomenon  was  so  common  in  the  epidemics  witnessed 
by  Bretonneau,  that  he  regarded  it  as  the  common  course  of  the  disease. 
Further  experience,  however,  has  demonstrated  that  catarrh  of  the  nose 
is  far  less  usual  than  it  was  at  one  time  supposed,  and  that  true  nasal 
diphtheria  is  generally  due  to  the  extension  of  the  plastic  inflammation 
from  the  pharynx.  The  disease  commonly  first  shows  its  presence  by  an 
unhealthy  brown  ichorous  discharge,  which  causes  abrasion,  and  even 
ulceration,  of  the  skin  in  the  neighborhood  of  the  nostrils.  Soon  after- 
ward the  parts  are  covered  with  false  membrane  which  can  be  seen  ex- 
tending through  the  nose.  At  other  times  the  'false  membranes  do  not 
reach  the  external  orifice,  but,  on  using  the  speculum,  a  few  scattered 
deposits  of  lymph  can  be  perceived  on  the  mucous  membrane  of  the 
septum  or  the  turbinated  bones.  The  false  membrane,  however,  is  gen- 
erally most  abundant  at  the  posterior  nasal  orifices. 

In  this  form  of  diphtheria  it  is  especially  necessary  to  endeavor  to 
prevent  the  products  of  the  disease  from  accumulating  and  putrefying  in 
the  nasal  cavities,  for  experience  has  shown  that,  under  such  circum- 
stances, they  are  extremely  liable  to  be  absorbed  and  to  lead  to  secondary 
septic  poisoning.  It  is  all-important,  therefore,  to  keep  the  passages  as 
clear  as  possible,  by  the  use  of  astringent  or  solvent  liquids.  With  this 
object,  weak  solutions  of  alum,  tannin,  carbolic  acid,  permanganate  of 
potash,  or  lactic  acid,  should  be  repeatedly  syringed  over  the  affected 
parts.  If  epistaxis  occurs,  as  it  frequently  does  in  nasal  diphtheria,  an 
astringent  snuff  or  lotion  is  usually  sufficient  to  arrest  it.  Plugging  the 
nares  should,  if  possible,  be  avoided.' 
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(SCAKLATINA,    MeASLES,    AND    SmALL-PoX.) 

Latin  Eq. — Morbi  gutturis  inter  exanthemata  (Febrem  rubram,  Morbillos^ 

Variolam). 
French  Eq. — Maladies  de  la  gorge  dans  les  fievres  eruptives  (Scarlatine^j 

Rougeole,  Variole). 
German  Eq. — Die    symptomatischen    Halsaffectionen    bei    den   acutei 

Exanthemen  (Scharlachfieber,  Masern,  Blattern). 

'  The  various  features  of  diphtheria  are  discussed  in  slightly  greater  detail  in  my 
recent  work,  entitled,  Diphtheria :  its  Nature  and  Treatment.     Churchill,  1878. 

-'  As  the  pharynx  and  larynx  are  so  frequently  affected  together  in  the  acute  ex- 
anthemata, I  have  thought  it  better  to  treat  all  the  local  manifestations  in  this  section. 
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Italian  Eq. — Le  inalattie   della  gola   negli  esantemi  (Febbre  scarlatina, 
Rosolia,  Vajuolo). 

Definition. — Morbid  phenomena  manifested  in  the  mucous  membrane 
and  subjacent  structures  of  the  pharynx  and  larynx  during  the  course  of 
scarlatina,  measles,  and  smallpox. 


Scarlet  Fever. 

The  mucous  membrane  of  i\\Q  lyharynx  is  generally  affected  in  scarla- 
tina, and  in  some  cases  the  pharyngeal  enanthem  appears  to  constitute 
the  only  local  expression  of  the  disease.  Although  the  skin  eruption  of 
this  fever  often  comes  out  on  the  second  day,  that  is,  the  day  after  chilli- 
ness, vomiting,  and  headache  have  occurred,  in  most  cases  soreness  of 
the  throat  is  the  first  symptom  complained  of. 

In  Scarlatina  Simplex  little  or  no  redness  can  be  seen  on  examination, 
and  there  is  only  slight  aching  or  stiffness,  which  ceases  in  a  day  or  two 
from  the  commencement  of  the  attack. 

In  Scarlatina  A.nginosa  great  soreness  of  the  throat  is  a  marked 
feature  of  the  disease.  On  inspecting  the  pharynx  the  whole  of  the 
mucous  membrane  is  seen  to  be  of  a  deep  red  or  even  violet  hue,  and  as 
the  fever  develops  considerable  internal  and  external  tumefaction  of  the 
tissues  takes  place.  The  tonsils,  and  the  submaxillary  and  parotid  glands, 
are  implicated  in  the  morbid  process,  and  in  many  cases  all  the  structures 
of  the  neck  become  the  seat  of  a  violent  phlegmonous  inflammation, 
terminating  at  one  or  more  parts  in  abscess.  At  this  stage  of  the  malady, 
viz.,  the  third  or  fourth  day  of  the  attack,  the  mucous  membrane  of  the 
pharynx  generally  becomes  covered  with  a  quantity  of  whitish  pultaceous 
exudation.  The  subjacent  epithelium  is  often  partially  destroyed,  giving 
rise  to  shallow  abrasions  ;  but  deep  ulceration  is  very  seldom  present. 
In  some  cases  resolution  takes  place  at  this  stage  ;  the  swelling  becomes 
reduced,  and  the  tissues  soon  regain  their  normal  condition.  In  the  worst 
instances,  however,  suppuration  occurs  in  the  cellular  tissue  or  glands  of 
the  neck,  and  large  abscesses  form,  which  usually  burst  externally,  near 
the  angle  of  the  jaw,  though  sometimes  they  burrow  downward  as  far 
as  the  clavicle.  After  all  the  specific  symptoms  of  the  fever  have  dis- 
appeared, such  cases  frequently  prove  fatal  from  the  exhaustion  caused 
by  copious  and  long-continued  discharge  of  pus.  During  the  progress 
of  this  form  of  scarlet  fever  the  disease  sometimes  extends  to  the  larynx, 
when  the  voice  is  modified,  and,  if  the  epiglottis  is  much  inflamed,  de- 
glutition becomes  difficult,  and  liquids  regurgitate  through  the  nose. 
Some  difficulty  of  breathing  may  also  be  present,  but  as  Trousseau  ' 
observes,  "scarlatina  does  not  like  the  larynx,"  and  suffocation  from 
oedema  of  the  glottis  is  a  rare  issue  of  the  complaint. 

In  Scarlatifia  Maligna  the  characteristic  phenomenon  is  secondary 
diphtheria.'''  In  these  cases  the  pharyngeal  lesion  is  more  tardy  in  its 
appearance,  and  the  patient  often  seems  at  first  to  suffer  from  a  mild 
attack  of  the  malady.  About  the  ninth  day,  when  the  eruption  has 
disappeared  and  the  feverish  symptoms  have  abated,  the  disease  attacks 

J  Clin.  Med.  de  I'Hotel-Dieu.  Paris,  1865,  vol.  i.  p.  105. 

-  See  Fuchs  :  Historische  Untersuchungen  iiber  Angina  Maligna  und  ihr  Verhalt- 
aiss  zu  Scharlachfieber  und  Croup,  Wiirzburg,  1828. 
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the  pharynx,  and  in  a  few  hours  swelling  takes  place  in  the  glands  at  the 
angle  of  the  jaw.  The  tonsils  and  fauces  are  covered  with  diphtheritic 
exudation,  a  fetid  sanious  discharge  proceeds  from  the  nares,  and  the 
breath  becomes  tainted  with  a  foul  odor.  Occasionally  the  morbid  process 
extends  to  the  larynx,  and  this  has  been  noticed  to  occur  more  frequently 
in  some  epidemics  than  in  others.  Gupp '  described  an  epidemic  in 
Wiirtemberg  in  which,  in  the  greater  number  of  cases,  croupy  symptoms 
appeared  from  the  third  to  the  fourth  day  of  the  illness;  and  in  some  cases 
death  took  place  before  the  exanthem  appeared.  As  in  primary  diph- 
theria, on  separation  of  the  lymph,  ulceration  of  the  mucous  membrane 
is  often  found.  A  characteristic  specimen  of  ulceration  (No.  3G,  Series 
W.)  is  contained  in  the  Museum  of  St.  Thomas's  Hospital.  The  larynx, 
which  was  taken  from  an  adult  patient  who  died  of  scarlatina,  has  a  very 
thin  layer  of  lymph  covering  the  entire  mucous  membrane,  and  the  right 
arytenoid  cartilage  is  laid  bare  by  a  large  ulcer.  Gangrene  not  unfre- 
quently  attacks  the  pharynx,  larynx,  and  oesophagus,  the  pulse  becomes 
weak,  the  surface  of  the  body  is  blanched  and  cold,  collapse  supervenes, 
and  the  patient  dies  in  a  state  of  coma.'*  In  some  cases  large  vessels  are 
opened  by  the  ulcerative  process,  and  death  occurs  from  hemorrhage.  A 
somewhat  rare  complication  of  the  malignant  form  of  scarlet  fever, 
"  scarlatinal  buboes,"  requires  some  mention.  They  are  situated  princi- 
pally in  the  glands  of  the  neck,  which  become  suddenly  inflamed  about 
the  tenth  or  twelfth  day,  and  in  five  or  six  days  a  large  abscess  is  formed. 
Sphacelus  of  the  surrounding  cellular  tissue  may  take  place,  and  Graves' 
and  Trousseau*  report  cases  in  which  the  muscles  of  the  neck  were  laid 
bare,  and  the  carotids  could  be  seen  pulsating  at  the  bottom  of  the  wound. 

Diagnosis. — The  recognition  of  the  scarlatinal  nature  of  the  angina 
is  principally  based  on  the  existence  of  the  skin  eruption  during  some 
period  of  the  illness.  The  suddenness  of  the  attack,  the  intensity  of  the 
accompanying  fever,  the  deep  red  or  violet  tinge  of  the  pharynx,  and  the 
occurrence  at  the  same  time  of  an  epidemic  of  scarlet  fever,  all  tend  to 
assist  in  the  diagnosis;  but  when  the  pathognomonic  exanthem  is  absent 
some  uncertainty  must  often  remain  as  to  the  true  nature  of  the  malady. 
In  such  cases  the  subsequent  development  of  dropsy  and  albuminuria  oc- 
casionally sets  any  doubt  at  rest. 

Prognosis. — The  local  affection  is  itself  often  a  cause  of  death,  and  as 
the  throat  manifestations  of  scarlet  fever  are  the  expression  of  the  inten- 
sity of  the  general  blood-poisoning,  they  furnish  an  important  indication 
as  regards  the  constitutional  condition.  In  scarlatina  simplex  the  local 
affection  is  unattended  with  danger.  Scarlatina  anginosa  probably  results 
in  death  in  about  one-fourth  of  the  persons  attacked,  whilst  in  the  diph- 
theritic form  about  half  the  patients  die.^  ^K 

Treatment. — Local  measures  are  of  but  little  use  in  the  treatment  of  ^ 
the  anginfe  of  scarlet  fever.  Trousseau '  advises  the  application  of  hydro- 
chloric acid  to  the  throat,  when  it  presents  a  pultaceous  or  gangrenous 
aspect.  The  dilute  acid  has  also  been  administered  internally,  on  the 
supposition  of  its  possessing  a  specific  action  against  the  general  blood- 
poisoning.  In  severe  cases  a  general  tonic  and  analeptic  treatment  must 
be    adopted,    whilst    emollient    gargles,    hot,    soothing   inhalations,    and 

'  Ruble :  Op.  cit.  p.  243. 

'  See  Graves :  Clinical  Lectures  on  the  Practice  of  Medicine.     Lect.  xxii.     Dublin, 
1848. 

'  Op.  cit.  vol.  i.  p.  345.  •»  Loc.  cit.  p.  107. 

'  Sannc  :  Op.  cit.  p.  179.  «  Loc.  cit. 


I 


THE  THROAT  AFFECTIONS  OF  THE  ERUPTIVE  FEVERS.        139 

warm  poultices  are  the  only  local  remedies  that  can  be  employed  with 
advantage.  The  treatment  of  the  plastic  form  of  inflammation  should 
be  such  as  is  recommended  for  primary  diphtheria,  viz.,  the  internal  use 
and  local  application  of  the  persalts  of  iron,  a  highly  nourishing  diet,  the 
free  use  of  alcoholic  stimulants  well  diluted,  and  the  employment  of  anti- 
septic sprays  and  solutions.  The  practitioner  must  always  bear  in  mind 
that  tracheotomy  may  be  necessary. 


Measles. 

The  pharyngeal  affection  of  measles  is  usually  of  slight  importance, 
as  in  severe  outbreaks  of  this  fever  the  gravest  lesions  are  manifested 
in  the  larynx,  trachea,  and  bronchi.  In  many  cases  no  eruption  takes 
place  on  the  mucous  membrane  of  the  throat,  whilst  in  the  great  majority 
of  instances,  although  more  or  less  redness  can  be  seen  on  inspection  of 
the  pharynx,  the  patient  does  not  complain  of  any  soreness  of  the  throat. 
The  enanthem  appears  at  about  the  same  period  of  the  fever  as  the  ex- 
anthem,  i.  e.,  in  the  course  of  the  third  or  fourth  day.  False  membranes 
may  become  developed  after  the  subsidence  of  the  general  pyrexia,  and 
occasionally  even  gangrene  of  some  portions  of  the  pharyngeal  tissues 
may  occur.' 

The  laryngeal  disease  may  be  either  a  simple  catarrh,  or  true  diph- 
theria. The  catarrhal  form  of  laryngitis  may  occur  before  the  exanthem, 
or  a  day  or  two  after  the  rash  has  come  out,  but  in  some  epidemics  it  de- 
velops when  the  eruption  has  almost  disappeared.''  It  is  mor6  common 
than  the  croupy  form  of  disease,  and  though  occasionally  the  inflamma-' 
tion  runs  high,  it  is  seldom  of  any  importance.  The  principal  symptom 
is  obstinate  hoarseness.  In  a  number  of  Professor  Hebra's  patients  in  the 
General  Hospital  at  Vienna,  in  different  stages  of  measles.  Dr.  Stofella' 
found  a  highly  injected  condition  of  the  mucous  membrane  of  the  larynx 
in  almost  all  the  cases  which  he  examined  laryngoscopically.  "  This 
variety  of  croup,"  observes  Dr.  West,  "  seldom  begins  until  the  eruption 
of  measles  is  on  the  decline,  or  the  process  of  desquamation  has  com- 
menced. Its  occurrence  is  most  frequent  from  the  third  to  the  sixth  day 
from  the  appearance  of  the  eruption,  but  it  oftener  occurs  at  a  later  than 
at  an  earlier  period."  *  Laryngeal  diphtheria,  or  croup,  is  much  more 
common  than  pharyngeal  diphtheria.  The  prognosis  is  more  unfavorable 
than  in  scarlatinal  diphtheria,  80  per  cent,  of  the  cases  terminating 
fatally. 

Treatment. — No  special  treatment  is  required  for  the  catarrhal  affec- 
tion, as  spontaneous  resolution  takes  place  in  seven  or  eight  days.  In 
the  presence  of  false  membrane,  mortification  or  collapse,  the  same  meas- 
ures must  be  adopted  as  recommended  in  the  articles  on  diphtheria,  croup, 
and  putrid  sore  throat. 

Small-Pox. 

From  the  third  to  the  sixth  day  of  the  eruption  of  variola  the  mucous 
membrane  of  the  pharynx  often   becomes  the  seat  of  a  crop  of  pustules 

'  See  Barthez  and  Rilliet:   Traite  dcs  Maladies  des  Enfants,  Paris,  1853. 

^  Bohn  :  Konigsberger  Medizin.  Jahrbiicher,  1852. 

'  Wien.  Medizin.  Wochenschrift,  Nos.  18,  19,  20,  18G2. 

*  Op.  cit.  p.  448. 


140       DISEASES  OF  THE  PHARYNX,  LARYNX,  AND  TRACHEA. 

similar  to  those  on  the  skin.  In  quantity  they  correspond,  to  some  extent, 
to  the  abundance  of  the  exanthem,  and  in  severe  cases  they  cause  con- 
siderable inflammation  and  tumefaction  in  the  throat,  together  with  great 
pain  in  swallowing.  Pustular  sore  throat,  as  Trousseau  '  remarks,  is  also 
often  accompanied  by  ptyalism,  whefeas  in  scarlatina  this  symptom  is 
almost  always  absent.  Ulcerations  of  sufficient  depth  to  lay  bare  the  mus- 
cular tissues  occasionally  occur  in  the  malignant  forms  of  confluent  small- 
pox. 

The  laryngeal  affection  may  be  a  mild  papular  or  pustular  eruption  of 
the  mucous  membrane,  which  causes  little  or  no  inconvenience,  or  it  may 
be  a  diphtheritic  process,  which  is  often  fatal.  In  the  year  1863,  through 
the  courtesy  of  Mr.  Marson,  I  was  enabled  to  examine  several  patients  in 
the  Small-pox  Hospital  with  the  laryngoscope.  In  one  patient  laboring 
under  severe  purpuric  small-pox,  I  found  ecchymotic  spots  on  the  under 
surface  of  the  epiglottis  and  on  the  mucous  membrane  over  the  arytenoid 
cartilages.  In  a  convalescent  case  there  was  a  distinct  pustule  on  the 
edgQ  of  the  epiglottis;  in  another  instance,  in  which  the  entire  body  was 
covered  with  pustules,  the  larynx  appeared  perfectly  healthy;  and  in  an- 
other similar  example  there  were  no  pustules,  but  there  was  marked  con- 
gestion of  the  mucous  membrane;  in  another  instance  the  upper  surface 
of  the  epiglottis  was  covered  with  pustules.  Trousseau  ^  mentions  the 
circumstances  of  three  cases  that  came  under  his  own  observation,  where 
death  took  place  from  suffocation.  "  Three  patients,"  he  observes,  "  had 
arrived  at  the  eleventh  day  of  a  variola,  which  up  to  that  time  had  pur- 
sued a  normal  course.  Suddenly  they  were  seized  by  a  frightful  attack 
of  suffocation,  which  carried  them  all  off  before  sufficient  time  had  elapsed 
for  any  one  to  come  to  their  assistance.  In  one  of  these  individuals 
traces  were  found  at  the  autopsy  of  inflammatory  lesions  of  the  larynx 
and  pustules  of  small-pox  below  the  glottis."  In  another  case '  the  post- 
mortem discovered  oedema  of  the  aryepiglottic  folds,  with  an  abscess  as 
large  as  a  pigeon's  ^a^^  between  the  oesophagus  and  larynx.  Riihle,  who 
witnessed  a  bad  epidemic  of  small-pox  in  Greifswald,  in  1856-57,  and 
who  made  no  less  than  fifty-four  post-mortem  examinations,  observes,' 
*'  Although  I  have  seen  here  and  there  pustule-like  elevations,  I  never- 
theless consider  the  essential  peculiarity  of  the  laryngeal  affection  to  be  a 
croupous  or  diphtheritic  inflammation,"  This  author  adds  that  as  "  out 
of  the  fifty-four  cases  there  was  not  a  single  instance  iu  which  the  larynx 
and  windpipe  were  in  a  normal  state,  he  cannot  but  attribute  a  certain 
proportion  of  the  mortality  to  the  laryngeal  affection."  Pathological  ex- 
amples of  the  diphtheritic  complications  of  small-pox  are  to  be  found  in 
the  museums  of  St.  Thomas's  and  St.  Bartholomew's  Hospitals  and  in 
other  collections.  In  two  instances  I  have  known  permanent  paralysis  of 
the  adductor  of  a  vocal  cord  follow  small-pox;  in  both  of  these  the  larynx 
was  affected  at  the  time,  and  it  is  probable  that  the  affection  was  of  the 
diphtheritic  character. 

Treatment. — In  the  milder  class  of  cases,  emollient  gargles  and  weak 
astringent  applications  are  useful.  Suffocative  attacks,  dependent  on- 
oedema,  must  be  met  by  scarification  of  the  larynx,  and  in  the  worst  cases 
by  tracheotomy.  In  the  diphtheritic  form  of  disease  treatment  is  almost 
useless,  but  the  local  remedies  elsewhere  recommended  for  primary  diph- 
theria should  be  adopted. 

'  Loc.  cit.  p.  15  et  seq.  '  Ibid.  p.  16. 

»  Ibid.  p.  20.  "  Op.  cit.  p.  247. 
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Latin  Eq. — Morbi  gutturis  inter  febrem  entericam. 
French  Eq. — Maladies  de  la  gorge  de  la  fievre  typhoide. 
German  Eq. — Halsaffectionen  beim  Abdominaltyphus. 
Italian  Eq. — Le  nialattie  della  gola  nella  febbre  tifoide. 

Definition. — The  throat  affections  of  typhoid  fever  are  of  two  kinds — 
(a)  a  low  type  of  inflammation  of  the  mucous  membrane  of  the  pharynx 
or  larynx,  leading  in  the  latter  situation  to  deep  ulceration;  and  {b) 
secondary  diphtheria. 

The  phari/n:c  is  not  invariabl}'  affected  in  enteric  fever,  the  blood- 
poison  more  frequently  provoking  an  attack  of  bronchitis  or  pneumonia. 
The  mildest  and  most  frequent  form  of  pharyngeal  lesion  consists  in  a 
simple  erythema  of  the  mucous  membrane  of  the  mouth  and  fauces;  and 
subjectively  the  affection  occasions  but  little  inconvenience  beyond  a  dry- 
ness of  the  throat,  and  slight  soreness  in  swallowing.  The  parts  gradu- 
ally regain  their  natural  condition  as  the  convalescence  of  the  patient 
becomes  established.  Occasionally  an  herpetic  eruption  is  seen  on  the 
mucous  membrane  of  the  pharynx  and  mouth,  which  is  attended  by  con- 
siderable pain  in  deglutition.  This  affection,  which  is  only  an  accidental 
complication,  though  more  severe  than  the  erythematous  condition,  like 
it  also  undergoes  spontaneous  resolution,  without  leaving  any  ill  effects. 

Secondary  diphtheria  is  accompanied  by  the  physical  appearances 
and  symptoms  of  the  primary  affection.'  When  this  complication  occurs 
in  typhoid  fever  the  prognosis  is  most  unfavorable.  Thus,  out  of  six 
cases  mentioned  by  Oulmont,^  five  terminated  in  death  ;  whilst  Peter' 
states  that  all  the  instances  he  has  met  with  have  proved  fatal. 

In  the  larynx,  as  in  the  pharynx,  both  the  inflammatory  and  the  diph- 
therial affections  are  met  with.  The  inflammatory  changes  have,  as  Dr. 
Wilks  *  has  pointed  out,  a  great  disposition  to  end  in  ulceration.  Ac- 
cording to  Heinze,^  out  of  113  cases  of  typhoid  fever  examined  at  the 
Pathological  Institution  at  Leipzig  there  were  13  cases  of  ulceration  of 
the  larynx.  The  ulceration  sometimes  involves  a  considerable  surface, 
but  it  more  frequently  penetrates  deeply  and  exposes  the  cartilages.  It 
is  generally  at  the  posterior  parts  of  the  larynx,  that  is,  at  the  xtnder  part 
in  the  prone  position  of  a  patient  suffering  from  fever,  that  the  disease  is 
most  frequently  found  ;  and  it  is  commonly  thought  to  be  caused,  at  least 
in  part,  by  hypostatic  influences.  Frequently,  however,  the  sides  of  the 
epiglottis  and  the  inter-arytenoid  folds  are  ulcerated,  and  the  disease  in 
this  situation  has  been  attributed  to  friction.  The  cricoid  cartilage  is 
often  seen  to  be  denuded,  and  of  a  blackish  gray  color  ;  and  there  is  gen- 
erally a  corresponding  discoloration  of  the  opposite  wall  of  the  pharynx. 
There  is  some  liability  to  oedema,  but  the  ulcerative  process  more  often 


'  See  a  paper  entitled  Pharyngotyphus,  in  Giinbarg'e  ZeitBchrift,  1850,  p.  155. 
''  Act.  de  la  Soc.  des  Hop.,  1859,  4e  fasc.  p.  30. 
^  Diet,  des  Sc.  Med.,  Paris,  1864,  vol.  iv.  p.  736. 

*  Trans.  Path.  Soc,  vol.  ix.  p.  34.  and  vol.  xi.  p.  14. 

*  Die  Keblkopfsschwindsucht,  Leipzig,  1879. 
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appears  to  originate  in  a  typhous  deposit — "  laryngo-typhus  being,"  as 
Rokitansky  says,  "the  completion,  as  it  were,  of  abdominal  typhus." 
Tobold  '  states  that  the  typhoid  ulcer  "  commences  in  the  mucous  mem- 
brane as  a  circumscribed  spot  of  congestion,  which  soon  becomes  yellow 
and  depressed,  sinks  into  the  tissues,  and  losing  its  epithelium,  constitutes 
the  decubital-ulcer.  From  absorption  of  tissue  the  small  ulcers  gradually 
attain  the  size  of  a  bean,  and  generally  have  irregular  discolored  edges." 
It  is  said  that  the  cartilages  often  become  independently  diseased,  i.  e., 
become  affected  without  the  subjacent  tissues  being  primarily  involved. 
So  many  conditions  of  the  larynx,  however,  are  met  with  which  tend  to 
the  destruction  of  the  cartilages  that  it  seems  unnecessary  to  resort  to 
the  theory  that  these  structures  are  independently  diseased.  The  further 
pathological  changes  will  be  found  described  under  "  Perichondritis  of 
the  Larynx."  Secondary  diphtheria  is  not  uncommon  in  typhoid  fever, 
but  from  the  unconscious  condition  of  the  patient  it  is  very  often  over- 
looked during  life,  and  only  discovered  at  the  post-mortem  examination. 
Though  it  most  frequently  commences  in  the  larynx,  and  is  often  con- 
fined to  that  part,  the  diminished  supply  of  air  causes  little  inconvenience, 
owing  to  the  medulla  having,  to  a  great  extent,  lost  its  sensibility  to  im- 
pressions. The  obstruction  to  respiration  is  also  less  marked,  from  the 
fact  of  the  disease,  in  most  cases,  attacking  adults.  Diphtheria  rarely 
occurs  before  the  end  of  the  second  week.  The  prognosis  is  very  unfa- 
vorable, the  prostrate  condition  of  the  patient  preventing  the  use  of 
antiseptic  inhalations  or  local  applications. 

Treatment. — In  the  catarrhal  ajSection  soothing  inhalations  are  useful. 
In  the  diphtheritic  affection  little  can  be  done  in  the  way  of  treatment, 
and  there  remains  only  the  operation  of  tracheotomy,  which  in  these 
cases  offers  little  prospect  of  success. 


Typhus. 

The  throat  symptoms  in  typhus  are  similar  to  those  met  with   in  ty- 
phoid fever,  but  are  much  more  rarely  encountered. 


Intermittent  Feyer. 

Some  practitioners  make  special  mention  of  a  sore  throat  connected 
with  intermittent  fever.*  The  affection  is  said  to  be  characterized  by 
periodicity,  and  to  arise  from  palustral  blood-poisoning.  The  treatment 
consists  in  the  administration  of  quinine,  as  in  cases  o%  ague,  the  symp- 
toms of  which  are  supposed  to  be  only  marked  by  the  local  phenomena 
in  the  throat.  It  is,  however,  by  no  means  certain  that  an  angina  of  this 
nature  really  exists,  the  evidence  forthcoming  on  the  subject  being  both 
scanty  and  inconclusive. 

'  Tobold :  Laryng:oscopie,  etc.,  Berlin,  1874,  p.  207  et  seq. 

'  Peter :  Loc.  cit.;  also  Desnos  :  Diet,  de  Med.  et  de  Chir.  Prat.,  vol.  ii.  p.  473. 
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Latin  JEq. — Erysipelas  pharyngis  et  laryngis. 
French  Eq. — Angine  erysipelateuse. 
German  Eq. — Erysfpelas  des  Schlundes  und  Kehlkopfs. 
Italian  Eq. — Risipola  della  faringe  e  della  laringe. 

Definition. — Erysipelas  of  the  mucous  membrane  of  the  pharynx  and 
larynx  pathologically  similar  to  the  same  malady  when  situated  on  the 
skin,  and  occurring  either  primarily  or  by  extension  from  the  face  along 
the  mucous  tracts  of  the  mouth,  nose,  or  ear. 

History. — The  existence  of  an  erysipelatous  affection  of  the  mucous 
tracts  inside  the  body  was  recognized  as  early  as  Hippocrates,'  who 
states  :  "  When  erysipelas  extends  from  within  outward  it  is  a  favorable 
symptom,  but  when  it  removes  to  the  internal  surfaces  it  is  a  deadly  one. 
The  signs  of  this  occurrence  are — disappearance  of  the  external  redness, 
with  oppression  on  the  chest,  and  difficulty  of  breathing."'  Subsequent 
writers  studied  the  phenomena  of  the  retrocession  of  erysipelas  witli  more 
topical  accuracy,  and  Fabricius  Acquapendente  '^  refers  to  a  case  of  meta- 
stasis— a  phenomenon  of  doubtful  occurrence.  During  the  eighteenth 
century  many  authors  gave  descriptions  of  erysipelas  of  the  pharynx  with 
more  or  less  precision  ;  and  in  1757,  Darluc,'  in  recounting  the  facts  of 
an  epidemic  of  erysipelas  which  occurred  at  Caillan  in  1750,  expresses 
himself  thus  clearly  :  "  In  some  cases  the  morbific  matter  extended  to 
the  throat,  and  caused  difficulty  of  deglutition  ;  the  voice  became  hoarse 
with  a  species  of  suffocation,  swelling  in  the  muscles  of  the  neck,  and  all 
the  symptoms  of  quinsy."  Finally,  in  18G2,  Cornil  *  almost  exhausted 
the  subject  in  an  excellent  article  containing  cases  which  illustrate  nearly 
every  phase  of  the  disease. 

Etiology. — The  causes  of  erysipelas  of  the  pharynx  or  larynx  are  evi- 
dently those  of  the  same  disease  when  situated  on  the  external  parts  of 
the  body.  Thus  most  cases  seem  to  recognize  an  epidemic  or  an  endemic 
influence,  whilst  a  small  portion  of  the  instances  met  with  appear  to  oc- 
cur sporadically.  The  etiology  with  respect  to  age  and  sex  has  not  hith- 
erto been  established  by  a  sufficient  mass  of  statistics,  but  according  to 
Cornil,''  out  of  eighteen  cases  in  which  the  pharynx  was  affected,  fif- 
teen patients  were  under  the  age  of  thirty,  and  two-thirds  of  the  cases 
were  females. 

SymjJtoms. —  When  the  disease  is  confined  to  the  pharynx  the  primary 
phenomena  vary  considerably  in  different  cases,  and  also  diverge  widely 
from  the  first  symptoms  of  simple  tonsillar  inflammation.  Previously  to 
the  efllorescence  of  erysipelas  there  is  a  well-marked  febrile  stage,  in  which 
the  temperature  sometimes  rises  as  high  as  104  °  Fahr.  This  initiatory 
fever  may  last  for  three  or  four  days  before  any  soreness  is  felt  in  the  throat 
or  the  characteristic  redness  appears  on  the  skin.     In  one  class  of  cases — 

'  Coacae  Prenotiones,  lib.  II.  cap.  xiv. 

'Opera  Chirurgica,  Pars  Prior,  lib.  I.  cap.  viii. 

^  Journal  de  Med.  et  de  I'hannacie.  juillot.  1757. 

*  Archiv.  Gcnerales  de  Mod.,  1802,  t.  xix.  pp.  257,  443. 

5  Ibid. ,  p.  459. 
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the  majority — the  pharyngeal  disease  occurs  as  an  extension  of  a  similar 
attack  on  the  face,  whilst  in  another  the  mucous  membrane  is  first 
aflfected.  Out  of  eighteen  cases  analyzed  by  Cornil,'  the  erysipelas  twice 
appeared  simultaneously  on  the  face  and  in  the  pharynx,  the  throat  was 
the  primary  seat  of  the  disease  seven  times,  and  on  nine  occasions  the 
skin  was  attacked  first.  The  propagation  of  the  malady  from  the  face  to 
the  pharynx,  and  vice  versa,  was  observed  to  take  place  by  four  different 
routes,  viz.:  (l).Most  frequently  by  the  lips  and  mucous  membrane  of  the 
mouth  ;  (2)  by  the  nasal  fossae  ;  (3)  by  the  Eustachian  tube,  the  middle 
ear,  and  the  external  auditory  meatus,  and  (4)  b}'  the  nasal  fossae  and  the 
lachr^'mal  sac  and  ducts  to  the  conjunctiva  and  eyelids.  In  none  of  the 
cases  was  there  any  metastasis,  but  the  disease  spread  by  continuity  of 
tissue,  and  the  erysipelatous  redness  could  be  traced  step  by  step  along 
the  paths  indicated.  In  a  case  reported  by  GulP  the  erysipelas  spread- 
ing from  the  pharynx  reached  the  face  almost  at  the  same  time  by  the 
auditory  and  lachrymal  channels.  I  have  myself  only  met  with  four  un- 
doubted cases  of  erysipelas  of  the  pharynx.  In  three  of  these  the  disease 
spread  from  the  pharynx  to  the  face — twice  by  the  nose,  and  once  by  the 
mouth  and  lips.  In  none  of  these  cases  was  the  diagnosis  made  out  till  the 
erysipelas  reached  the  skin.  In  the  other  case  the  affection  commenced 
in  the  auricle  of  the  right  ear  and  spread  through  the  Eustachian  tube  to 
the  uvula  and  left  tonsil.  The  following  were  the  sexes  and  ages  of  my 
patients  :  A  man  aged  58,  and  three  women  aged  47,  28,  and  17.  When 
the  disease  arrives  at  the  pharynx,  the  patient  complains  of  pain  and 
difficulty  in  deglutition.  Swelling  of  the  submaxillary  and  cervical 
glands  is  almost  constantly  present,  and  to  such  an  extent  that,  in  many 
cases,  the  patient  can  scarcely  open  his  mouth.  Stiffness  of  the  jaw  from 
this  cause  is  sometimes  complained  of  before  anything  can  be  seen  on  the 
skin  or  in  the  pharynx,  and  there  is  often  considerable  ptyalism  from  im- 
plication of  the  parotid  and  salivary  glands.  The  pharyngeal  lesion  may 
terminate  in  gangrene.'  In  conjunction  with  so  serious  a  phase  of  the 
disease,  all  the  constitutional  symptoms  are  much  aggravated,  and  when 
mortification  takes  place  the  symptomatic  fever  assumes  a  low  typhoid 
form,  and  there  is  a  tendency  to  death  by  collapse.  On  inspecting  the 
pharynx  the  appearance  of  the  mucous  membrane,  when  affected  with 
erysipelas,  differs  considerably  according  to  the  form  of  the  disease  which 
is  present  ;  the  local  phenomena  are  always  very  different  from  those  of 
tonsillitis,  but  often  cannot  be  distinguished  from  simple  inflammation  of 
the  part.  Cornil  *  makes  three  divisions  of  the  malady,  viz.,  (1)  erysipe- 
las with  simple  redness  ;  (2)  erysipelas  with  phlyctenulce  ;  and  (3)  ery- 
sipelas terminating  in  gangrene.  Thus  it  may  be  seen  that  erysipelas, 
when  situated  on  the  mucous  membrane,  tends  to  pursue  a  course  exactly 
the  same  as  when  it  affects  the  skin.  In  the  first  and  mildest  variety  the 
pharynx  presents  a  diffuse  hue  of  deep  purplish  red,  and  has  a  shining 
aspect  as  if  the  mucous  membrane  were  covered  with  a  varnish.  A  vari- 
able amount  of  cedematous  swelling  can  also  be  generally  perceived. 
The  abnormal  coloration  extends  over  the  veil  of  the  palate  and  anterior 
surface  of  the  uvula,  over  the  pillars  of  the  fauces  and  tonsils  on  both 
sides,  and  over  the  posterior  wall  of  the  pharynx.  When  bullae  arise,  all 
the  symptoms,  both  local  and  constitutional,  are  increased  to  an  intensity 
"which  clearly  indicates  a  severer  expression  of  the   disease.     The  vesicles 

'  Loc.  cit.  p.  449.  '  Medical  Gazette^  1849,  on  the  Alliances  of  Erysipelas. 

3  Cornil :  Loc.  cit.  p.  453.  *  Ibid.  p.  363. 
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vary  in  size  from  that  of  a  millet  seed  tea  small  nut,  last  but  a  few  iiours, 
and  are  filled  with  serum,  pus,  or  even  with  blood,  according'  to  the  ob- 
servations of  Cuire.'  It  is  often  very  difficult,  except  by  collateral  sig-ns, 
to  distinguish  these  bullae  from  lierpes.  On  their  disappearance  they 
leave  in  their  place  a  whitish  yellow  patch  of  softened  tissue,  which  is 
easily  torn  from  the  structures  beneath  by  the  act  of  swallowing  or 
coughing'.  Under  these  circumstances,  membranous  shreds  may  be  seen 
hanging  at  various  points  from  the  surface  of  the  pharynx.  Thus  the 
greater  part  of  the  mucous  membrane  desquamates  at  the  termination  of 
such  an  attack.  After  this  process  has  ceased,  and  all  redness  and  pain 
liave  likewise  disappeared,  an  injection  of  the  superficial  veins  of  the 
]iliarynx  remains  for  a  while,  and  constitutes  for  some  time  the  last  stage 
of  the  morl)id  action.  Most  cases  terminate  in  resolution,  but  in  a  few 
instances  the  intensity  of  the  inflammation  has  led  to  gangrene  of  por- 
tions of  the  mucous  membrane  and  the  submucous  tissues.  The  occur- 
rence of  mortification  can  be  readily  recognized  by  the  characteristic 
odor,  and  by  the  dark,  pultaceous  appearance  of  the  affected  spots  of  the 
])harynx.  In  the  four  cases  which  I  have  seen,  recovery  took  place, 
though  in  one  instance  abscesses  formed  on  the  ala  of  the  nose  and  in 
the  cheek. 

Erysipelas  most  commonly  reaches  the  larynx  by  extension  from  the 
phar\'nx,  but  the  former  organ  may  be  primarily  affected,  whilst  the 
pharynx  remains  healthy.  Porter^  has  described  the  case  of  a  woman, 
aged  35,  who  was  admitted  into  one  of  the  Dublin  hospitals,  on  account 
of  enlarged  spleen  and  anasarca  of  the  extremities.  Unfortunately,  she 
was  placed  in  the  next  bed  to  a  patient  convalescent  from  erysipelas,  and 
in  a  few  days  she  took  that  complaint.  The  left  eye  first  became  swollen 
and  the  pharynx  inflamed,  and  the  disease  soon  extended  to  the  larynx. 
The  patient  died  comatose,  from  cedematous  laryngitis,  three  days  after 
the  face  was  attacked.  Sometimes  the  poison  of  erysipelas  confines  itself 
to  the  larynx,  the  skin  being  free  from  inflammation;  at  other  times  it 
passes  from  the  larynx  to  the  externnl  parts.  Cases  of  the  former  kind 
have  been  already  ])laced  on  record  by  Cuire,'  and  another  one  is  now 
added  (see  page  l-iT).  In  erysipelas  of  the  head  and  neck  there  is  gene- 
rally more  or  less  congestion  of  the  mucous  membrane  of  the  larynx. 
Occasionally,  though  less  frequently,  the  affection  appears  to  originate  in 
hospital-gangrene.'  The  symptoms  of  the  disease  are  difiiculty  in  swal- 
lowing, hoarseness  or  loss  of  voice,  and  pain,  which  is  increased  on  pres- 
sure externally.  Dr.  Semeleder  ^  examined,  four  cases  of  erysipelas  of  the 
face,  with  the  lar\'ngoscope,  and  in  all  of  them  he  found  inflammatory 
redness  and  swelling  of  the  epiglottis  and  larj'nx  down  to  the  vocal  cords, 
though  there  was  no  dyspnoea  or  dysphonia.  The  inflammatory  symptoms 
in  tiie  larynx  disappeared  gradually  with  the  desquamation  of  the  skin; 
and  in  one  case  a  relapse  of  the  cuticular  affection  was  accompanied  by  a 
recurrence  of  laryngeal  inflammation.  Sometimes  the  disease  is  much 
more  active  and  may  result  in  an  acute  oedema,  which  rapidly  tends 
toward  a  fatal  termination. 

According  to  Peter '  the  malady  may  extend  still  further  down  the 

'  De  I'Erysipole  du  Pharynx,  These  de  Paris,  1864,  No.  136. 

'  Observations  on  the  Surgical  Pathology  of  the  Larynx  and  Trachea,  London,  1837, 
p   104 

"  Op.  cit   pp.  73-77.  ■*  Ryland  :  Diseases  of  the  Larynx,  p.  8. 

'  Loc.  cit.  •■  Diet,  des  Sciences  Med  ,  Paris,  IBOfi,  vol.  iv.  p.  723. 
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respiratory  tract,  and  he  states  that  in  one  instance  he  has  seen  it  lead  to 
*'  galloping  consumption." 

DUtf/nosis. — The  diagnosis  of  erysipelas  of  the  pharynx  and  larynx 
cannot  but  remain  doubtful  except  where  it  is  accompanied  by  manifesta- 
tions on  the  skin.  Indisputable  as  is  the  occurrence  of  erysipelas  as  an 
enanthem,  there  are  no  pathognomonic  signs  by  which  the  disease  can  be 
recognized  when  coniined  to  the  mucous  tracts. 

Pathology. — Erysipelas  consists  essentially  in  a  local  manifestation  on 
the  skin  or  mucous  tracts  of  a  general  blood-poisoning.  When  situated 
internally,  the  morbid  action  is  confined  to  the  mucous  membrane  and 
submucous  tissues.  The  vessels  of  the  part  are  loaded  with  effete  ele- 
ments, and  the  cellular  tissue  becomes  infiltrated  with  unhealthy  serum. 
Where  gangrene  takes  place  the  muscular  fibres  are  softened  and  sepa- 
rated, but  their  substance  is  seldom  destroyed.  The  course  of  the  malady 
is  too  rapid  for  the  process  of  sphacelus  to  extend  deeply.  In  a  case  ex- 
amined by  Cornil,*  where  the  larynx  had  become  affected,  the  aryepiglot- 
tic  folds  were  reduced  to  a  mass  of  '■'■  putrilage^''  but  the  cartilages  were 
left  intact.  In  another  case  reported  by  the  same  author,  gangrene  of 
the  palate  and  death  having  supervened,  the  autopsy  revealed  softening 
of  all  the  superficial  structures  of  the  pharynx.  Tlie  mucous  membrane 
was  in  several  places  reduced  to  a  pulp,  and  the  uvula  was  torn  from  the 
soft  palate  by  a  slight  effort  of  traction. 

Prognosis. — The  local  lesions  occasioned  by  erysipelas  are  usually  sub- 
ordinate to  the  severity  of  the  general  blood-poisoning.  The  intensity  of 
the  constitutional  phenomena  must  guide  us  in  giving  a  prognosis  as  to 
the  probable  termination  of  the  attack.  The  dictum  of  Hippocrates, 
already  referred  to,  has  been  confirmed  by  modern  observation.  Thus  in 
nine  cases  analyzed  by  CorniV  where  the  face  was  first  attacked,  seven 
deaths  occurred,  whereas  in  nine  other  instances  where  the  enanthem  pre- 
ceded the  skin  eruption,  seven  recoveries  took  place.  The  extension  of 
erysipelas  to  the  throat  marks  an  increased  intensity  of  the  blood-poison- 
ing, and  in  the  majority  of  cases  the  disease  is  not  limited  to  the  pharynx. 
It  spreads  down  the  wind])ipe  and  oesophagus,  and  by  giving  rise  to  oedema 
of  the  glottis,  capillary  bronchitis,  and  lesions  of  the  alimentary  canal, 
tends  to  a  fatal  issue. 

Treatment. — Both  local  and  constitutional  measures  must  be  adopted 
in  erysipelas  of  the  throat.  As  regards  topical  applications,  I  have  seen 
benefit  resulting  in  two  cases  of  pharyngeal  erysipelas  from  the  insuffla- 
tion twice  daily  of  morphia  (gr.  ^)  diluted  with  starch,  whilst  ice  was  con- 
stantly sucked  and  bromide  of  potassium  given  every  four  hours.  Hot 
soothing  inhalations  should  not  be  used  as  long  as  there  is  any  chance  of 
arresting  the  inflammation.  Should  the  disease  terminate  in  gangrene,  we 
must  resort  to  antiseptic  gargles  of  permanganate  of  potash,  chlorate  of  pot- 
ash, carbolic  acid,  etc.,  whilst  if  oedema  of  the  glottis  become  developed,  re- 
course must  be  had  to  scarification  of  the  larynx,  and  in  extreme  cases  to 
tracheotomy.  Perchloride  of  iron  should  be  administered  internally,  and 
if  the  vital  powers  sink  low,  bark  and  ammonia,  with  a  free  allowance  of 
stimulants,  will  be  required.  The  diet  throughout  the  whole  course  of  the 
disease  should  be  of  the  most  nutritive  description. 

The  following  case  illustrates  the  rare  form  of  the  disease  in  which 
the  larynx  is  affected  with  erysipelas,  whilst  the  pharynx  and  skin  are 
unaffected  : 

1  Log.  cit.  p.  446.  «  Loc.  cit.  p.  458. 
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EKYSIPELAS    OF    TUE    LARYXX LARYNGOTOMY DEATH. 

(Reported  by  Dr.  Porter,  now  of  St.  Louis.) 

"  James  S ,  aged  35,  a  strong,  vigorous  man,  was  admitted  into 

the  London  Hospital,  January  19,  1874,  for  the  fracture  of  the  right  in- 
ternal malleolus.  For  ten  days  the  patient  did  very  well,  but  then  com- 
plained of  pain  in  the  throat  and  hoarseness.  On  the  following  day  there 
was  some  dyspnoea,  whilst  the  pain  and  hoarseness  were  more  marked. 
His  temperature  was  102°,  pulse  132,  and  respirations  36  to  the  minute. 
A  laryngoscopic  examination  on  the  succeeding  day  discovered  that  the 
mucous  membrane  of  the  epiglottis  and  of  the  arytenoid  cartilages  was 
acutely  inflamed.  The  ventricular  bands  were  so  much  swollen  as  to  cover 
the  vocal  cords.  The  patient  was  aphonic  and  the  pain  very  intense. 
There  was  only  very  slight  pharyngeal  congestion.  Inhalations  of  ben- 
zoin and  mild  astringent  applications  were  used,  and  warm  fomentations 
were  applied  to  the  neck.  Dr.  Morell  Mackenzie  saw  the  patient  the 
next  day,  and  found  great  tumefaction  of  the  epiglottis,  the  mucous 
membrane  of  which  was  thickened  and  eroded.  In  consequence  of  the 
general  swelling  the  vocal  cords  could  scarcely  be  seen.  The  outer  side 
of  the  neck  was  also  somewhat  tumefied.  During  that  evening  the  patient 
became  rapidly  worse.  Pulse  IGO  ;  respirations  44  to  the  minute  and 
labored  ;  temperature  103°. 

"  Laryngotomy  became  necessary  early  in  the  night.  There  was  con- 
siderable hemorrhage,  but  the  patient  appeared  very  much  improved  by 
the  operation.  On  the  next  morning,  a  dark  flush  was  seen  around  the 
tracheal  wound;  breathing  was  again  difficult  and  dysphagia  increased. 
There  was  a  distinct  friction  sound  at  the  apex  of  the  heart,  and  dulness 
at  the  bases  of  both  lungs.  The  following  day  the  patient  was  much 
worse,  and  the  flush  around  the  wound  had  increased  in  size  and  density. 
The  dyspnoea  was  more  marked,  and  the  dysphagia  so  great  that  no 
nourishment  could  be  taken.  Death  ensued  at  ten  o'clock  that  evening. 
[There  were  two  cases  of  erysipelas  in  the  same  ward  when  the  patient 
was  admitted,  and  several  of  the  attendants  of  the  patients  were  sub- 
sequently attacked  with  sore  throat.] 

"  The  autopHij  showed  that  the  heart  was  healthy,  but  the  lungs  were 
cedematous  and  of  a  dark  color.  The  larynx  was  greatly  altered,  the 
mucous  membrane  covering  the  epiglottis  and  the  arytenoid  cartilages 
being  swollen  and  ulcerated;  the  lining  membrane  of  the  bronchi  was 
bright  red.  The  traumatic  affection  of  the  leg  sliowed  no  sign  of  ery- 
sipelas, the  healing  process  appearing  to  have  proceeded  satisfactorily." 


SECTION  II.-THE  LARYNX. 


ANATOMY   OF   THE   LARYNX. 

This  complicated  organ,  which  serves  the  double  purpose  of  transmitting- 
air  and  producing  the  voice,  is  situated  between  the  hyoid  bone  above 
and  the  trachea  below,  having  behind  it  the  pharynx,  and  on  each  side 
of  it  the  great  vessels  and  nerves  of  the  neck.  When  the  head  is  held 
upright  and  the  larynx  is  at  rest,  the  middle  of  the  thyroid  cartilage  is 
opposite  the  body  of  the  fifth  cervical  vertebra,  the  whole  organ  from  the 
tip  of  the  epiglottis  to  the  lower  border  of  the  cricoid  cartilage  corre- 
sponding to  the  third,  fourth,  fifth,  and  sixth  cervical  vertebras.  But  the 
position  of  the  larynx  is  very  far  from  constant,  as  it  ascends  and  descends 
to  a  variable  degree  during  respiration,  phonation,  and  deglutition. 

Viewed  from  the  front,  the  general  external  configuration  of  the 
larynx  is  as  follows  :  Passing  from  above  downward  there  may  be 
recognized  by  palpation,  or  indeed  by  mere  inspection  in  thin  persons: 
a  protuberance  (Pomum  Adami)  less  prominent  in  females  and  boys 
before  puberty,  formed  by  the  meeting  in  the  middle  line  of  the  two  alae 
of  the  thyroid  cartilage;  above  the  laminse  is  a  deep  notch,  while  below 
them  is  the  depression  for  the  crico-thyroid  membrane,  and  again  lower 
down  the  convexity  of  the  cricoid  cartilage.  Laterally  the  quadrilateral 
laminae  of  the  thyroid  cartilage  partially  covered  by  the  depressors  of  the 
hyoid  bone  may  be  made  out,  while  below  the  lower  border  of  the  cricoid 
can  be  seen  or  felt  a  depression  corresponding  with  the  junction  of  that 
cartilage  with  the  trachea.  Still  lower  there  may  be  noticed,  in  the 
middle  line,  a  slight  protuberance,  the  isthmus  of  the  thyroid  body,  and 
on  either  side  the  lobes  of  this  body,  which  vary  considerably  in  their 
development,  and  in  women,  generally,  give  a  more  rounded  form  to  the 
neck  than  in  men.  Below  this  crossing  of  the  isthmus  the  trachea 
recedes  between  the  converging  sterno-cleido-mastoids,  and  finally  dis- 
appears behind  the  suprasternal  notch. 

The  posterior  surface  of  the  larynx  constitutes  the  anterior  wall  of 
the  pharynx. 

The  upper  surface  presents  in  front  the  ligament,  which  unites  the  up- 
per border  of  the  thyroid  cartilage  with  the  hyoid  bone,  and  the  epiglottis 
with  its  five  folds  of  mucous  membrane;  further  back,  the  superior  aper- 
ture of  the  larynx,  cordiform  in  shape,  descending  in  an  inclined  plane 
with  the  larger  extremity  in  front,  and  limited  anteriorly  by  the  epiglot- 
tis, laterally  by  the  ary-epiglottic  folds,  and  behind  by  the  apices  of  the 
arytenoid  cartilages  and  the  upper  border  of  the  arytenoid  muscle  covered 
with  mucous  membrane. 

The  inferior  surface  of  the  larynx,  corresponding  with  the  lower  edge 
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of  the  cricoid  cartilage,  presents  the  ligament  which  unites  that  cartilage 
with  the  first  ring  of  the  trachea,  and  the  annular  opening  into  the  wind- 

The  consideration  of  the  internal  surface  of  the  larynx  is  best  de- 
ferred till  the  cartilaginous  skeleton  and  other  component  parts  have 
been  described. 

The  framework  of  the  larynx  is  composed  of  a  series  of  cartilages, 
nine  in  number,  three  being  single  and  three  in  pairs.  The  former  are 
known  as  the  thyroid  and  cricoid  cartilages,  and  the  e{)iglottis.  The  lat- 
ter are  the  arytenoids,  and  the  cartilages  of  Wrisberg  and  Santorini. 
There  are  also  the  sesamoid  cartilages.  The  chief  portions  of  the  laryn- 
geal framework  are  so  articulated  with  one  another  by  ligaments  as  to  be 
capable  of  a  considerable  number  of  movements,  which  are  produced  by 
means  of  muscles,  the  function  of  which  is  to  place  the  vocal  cords  in  the 
proper  position  for  phonation.  The  internal  surface  of  the  cartilages, 
ligaments,  joints,  muscles,  and  vocal  cords  is  covered  by  mucous  mem- 
brane, and  the  entire  apparatus  is  supplied  with  blood-vessels,  lymphatics, 
and  nerves. 

The  thyroid  cartilage  is  the  largest  portion  of  the  laryngeal  frame- 
work, and  may  be  described  as  consisting  of  two  symmetrical  four-sided 
}>lates,  united  together  in  the  middle  line  by  an  intermediate  lamina. 
They  include  between  them  an  angle  of  about  90°,  and  are  somewhat  ob- 
liquely inclined,  so  that  their  external  surfaces  look  slightly  downward. 
The  inferior  border  of  each  plate  is  nearly  horizontal,  the  posterior  verti- 
cal, while  the  upper  border  is  sinuous,  being  concave  behind,  and  boldly 
convex  in  front.  In  the  united  plates  this  convexity  leads  to  the  forma- 
tion of  a  deep  notch,  which  serves  for  the  attachment  of  the  thyro-hyoid 
membrane.  The  posterior  angles  of  each  jilate  present  two  hook-shaped 
processes,  named  respectively  the  greater  and  lesser  cornua.  The  former 
projects  upward  and  somewhat  inward  from  the  superior  angle,  and  is 
connected  by  means  of  ligaments  with  the  greater  cornu  of  the  hyoid 
bone.  The  latter  projects  downward  and  somewhat  forward  from  the  in- 
ferior angle,  and  presents  on  the  inner  surface  of  its  extremity  a  facet  for 
articulation  with  the  cricoid  cartilage. 

Placed  immediately  below  the  thyroid,  and  connected  with  it  by  means 
of  the  articulation  just  mentioned,  is  the  cricoid  cartilage.  Its  general 
form  is  that  of  a  signet  ring,  the  portion  representing  the  seal  being 
])laced  posteriorly,  while  the  thin  and  narrow  portion  corresponding  to 
the  ring,  but  which  in  this  case  takes  up  only  a  fourth  of  the  whole  cir- 
cumference, is  placed  in  front.  Its  inner  surface  is  continuous  with  that 
of  the  trachea,  being  convex  from  above  downward.  Its  external  surface 
is  plane,  and  presents  in  front  a  prominence  between  the  attachments  of 
the  crico-ihyroid  muscles,  posteriorly  in  the  middle  line  a  low  vertical 
ridge,  broader  below  than  above,  separating  shallow  depressions  for  the 
posterior  crico-arytenoid  muscles,  and  on  each  side  an  articular  facet  for 
tlic  lesser  cornu  of  the  thyroid  cartilage.  This  facet,  which  is  circular  in 
form  and  concave,  looks  upward,  and  is  seated  upon  a  wart-like  promi- 
nence placed  halfway  between  the  upper  and  lower  margins  of  the  carti- 
lage, and  slightly  anterior  to  the  facet  for  the  arytenoid.  The  upper  bor- 
der of  the  cartilage  is  horizontal  posteriorly,  but  slopes  rapidly  downward 
and  forward  on  each  side,  and  ends  in  front  in  a  broad  but  deep  notch, 
to  which  is  attached  the  crico-thyroid  membrane.  Just  beyond  its  hori- 
zontal portion  the  upper  border  presents  on  each  side  a  sloping  oval  facet 
for  articulation  with  the  corresponding  arytenoid.     The  lower  border  is 
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horizontal,  and  is  connected  with  the  first  ring  of  the  trachea,  slightly 
overlapping  it  anteriorly. 

The  arytenoid  cartilages  are  situated  at  the  posterior  part  of  the 
larynx  and  articulate  with  the  cricoid,  upon  which  they  are  very  freely 
movable.  They  are  pyramidal  in  shape  with  their  apices  flattened  and 
curved  toward  the  middle  line,  and  their  bases  obliquely  sloped  off  so  as 
to  have  an  inward  aspect.  They  have  attached  to  them  both  the  vocal 
cords  and  ventricular  bands.  Each  cartilage  presents  for  examination  a 
posterior,  an  anterior  or  lateral  surface,  an  internal  or  median  surface, 
and  a  base.  The  base,  by  means  of  which  the  cartilage  articulates  with 
the  facet  on  the  upper  border  of  the  cricoid,  is  concave  from  before  back- 
ward, and  presents  two  well-marked  processes.  One,  the  processus  voca- 
lis,  is  a  prolongation  of  the  angle  formed  at  the  junction  of  the  base  with 
the  lateral  and  median  surfaces;  it  projects  forward  into  the  larynx,  and 
gives  attachment  to  the  true  vocal  cord.  The  other,  the  processus  mus- 
cularis,  is  connected  with  the  external  angle  of  the  base,  and  gives  attach- 
ment to  the  posterior  and  lateral  crico-arytenoid  muscles. 

The  smaller  cartilages  may  be  briefly  dismissed.  The  cartilages  or 
cornicula  of  Santorini  are  two  small  masses  of  fibro-cartilage,  about  as 
large  as  millet-seeds,  and  situated  at  the  apex  of  the  arytenoids.  The 
cartilages  of  Wrisberg  are  two  soft  fibro-cartilaginous  plates  embedded 
in  a  group  of  mucous  glands  occupying  the  ary-epiglottic  folds,  and  are 
occasionally  wanting.  The  sesamoid  cartilages  are  very  far  from  constant, 
but  when  present  they  occur  in  the  form  of  two  small  elongated  masses, 
attached  by  means  of  elastic  fibres  along  the  lateral  border  of  each  aryte- 
noid. 

The  epiglottis  is  a  fibro-cartilage,  which  varies  somewhat  in  shape. 
When  seen  from  behind  it  has  a  leaf-like  form,  with  its  stalk  below  and 
expansion  above.  Removed  from  the  pharynx  and  placed  with  its  ante- 
rior surface  uppermost  and  stalk  foremost,  it  has  very  much  the  shape  of 
an  elongated  saddle.  As  seen  with  the  laryngoscope  it  varies  very  much 
in  appearance,  according  to  its  inclination  in  relation  to  the  thyroid  carti- 
lage, and  according  to  the  extent  its  expanded  portion  curls  round  on  it- 
self. In  adults  it  is,  in  most  cases,  almost  vertical,  but  in  children  it  is 
often  obliquely  horizontal — lower  behind  than  in  front.  It  is  attached  by 
its  lower  margin  to  the  inner  surface  of  the  tlu'roid  cartilage  by  means 
of  a  firm  band  of  elastic  tissue,  and  at  this  point  forms  a  projection,  which 
in  life  (seen  from  above)  has  a  rounded  form,  and  is  called  the  cushion  of 
the  epiglottis.  Its  free  upper  margin  rises  above  the  base  of  the  tongue, 
with  which  it  is  loosely  connected  by  means  of  three  reduplications  of 
mucous  membrane — the  glosso-epiglottic  folds.  The  anterior  surface  is 
concave  vertically,  and  convex  from  side  to  side,  while  the  posterior  sur- 
face is  curved  in  exactly  reverse  directions,  and  is  pierced  by  numerous 
little  pits,  which  contain  the  glanduliB  opening  on  the  surface  of  the  mu- 
cous membrane.  The  margin  of  the  epiglottis  is  sharp,  and  there  is  often 
a  notch  in  the  centre  of  its  upper  free  edge.  It  gives  attachment  to  the 
ary-epiglottic  and  pharyngo-epiglottic  folds  of  mucous  membrane. 

The  structure  of  the  cartilages  (with  the  exception  of  the  epiglottis 
and  cornicula)  is  hyaline;  in  the  arrangement  of  the  cells  it  differs  from 
articular  cartilage,  but  corresponds  to  the  cartilages  of  the  ribs,  and  like 
them  is  prone  to  ossify.  The  epiglottis  and  cornicula  are  fibre  cartilages, 
and  in  man  do  not  become  ossified. 

The  ligaments  of  the  larynx  are:  (1)  the  extrinsic,  which  unite  the 
larynx  with  other  parts;   (2)  the  intrinsic,  which  unite  the  different  parts 
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of  the  larynx  together;  and  (3)  the  mixed,  which  serve  both  these  uses. 
The  extrinsic  are  the  thyro-hyoid  and  the  crico-traclieal.  The  thyro-hyoid 
lig'aments  are  three  in  number,  viz.,  the  thyro-hyoid  membrane  in  the 
middle  line  and  the  thyro-hyoid  lio-anients  proper  on  either  side.  The 
thyro-hyoid  membrane  is  a  rather  delicate  l)and  of  elastic  tissue,  attached 
above  to  the  posterior  border  of  the  budv  of  the  hyoid  bone,  and  below  to 
the  margins  of  the  superior  thyroid  notch.  It  has  in  front  a  bursa,  and 
it  is  separated  from  the  epiglottis  behind  by  a  considerable  cushion  of  fat. 
The  thyro-hyoid  ligaments  are  cylindrical  bands  of  fibro-elastic  tissue 
uniting  the  greater  cornua  of  the  thyroid  cartilage  with  the  extremities 
of  the  hyoid  bone.  Between  these  ligaments  and  the  thyro-hyoid  mem- 
brane the  hyoid  bone  is  connected  with  the  thyrtMd  cartilage  by  means 
of  a  thin  layer  of  fibrous  tissue.  The  crico-tracheal  ligament  is  a  fine 
membranous  expansion,  which  extends  from  the  lower  border  of  the  cri- 
coid cartilage  to  the  first  ring-  of  the  trachea. 

The  intrinsic  ligaments  are  the  crico-thyroid,  the  crico-arytenoid,  the 
superior  thyro-arytenoid,  and  the  inferior  thyro-arytenoid  (vocal  cords), 
whose  ligamentous  use,  however,  is  entirely  subservient  to  their  liigher 
function.  The  crico-thyroid  ligament  is  a  band  of  elastic  membrane 
attached  in  front  to  the  upper  border  of  the  cricoid  and  the  lower  bor- 
der of  the  thyroid.  The  crico-arytenoid  ligaments  consist  for  the  most 
part  of  scattered  fibres,  which  assist  in  forming  the  capsule  of  the  joint; 
on  the  posterior  surface  of  the  cricoid  cartilage,  however,  near  its  upper 
border  and  outer  corner,  the  ligamentous  fibres  are  consolidated  into  a 
strong  band,  which  is  inserted  into  the  posterior  and  inner  surface  of 
the  arytenoid  cartilage  near  its  base.  The  superior  thyro-arytenoid  lig- 
aments consist  of  only  a  few  scattered  fibres,  which  are  not  continuous, 
and  though,  to  a  great  extent,  constituting  the  ventricular  bands,  scarcely 
deserve  the  name  of  ligaments;  they  are  inserted  anteriorly  in  the  reced- 
ing angle  of  the  thyroid  cartilage,  just  above  the  insertion  of  the  epiglot- 
tis. The  inferior  thyro-arytenoid  ligaments  are  the  most  important  struc- 
tures in  the  larynx — the  most  essential  features  of  the  organ.  They  are 
formed  of  strong  bands  of  j'ellow  elastic  tissue,  extending  from  the  reced- 
ing angle  of  the  thyroid  cartilage,  anteriorly,  to  the  projecting  angles  at 
the  base  of  the  arytenoid  cartilages  (processus  vocales).  Examining  them 
more  in  detail  we  find  that  each  vocal  cord  is  made  up  of  fibres  which  are 
collected  into  a  single  band  only  at  their  anterior  extremity;  posteriorly 
the}^  separate  at  an  acute  angle  into  three  divisions;  the  first  of  these 
passes  slightly  upward,  and  is  inserted  just  behind  the  posterior  extrem- 
ity of  the  ventricle;  the  second  is  attached  to  the  processus  vocalis  of 
the  arytenoid  cartilage  and  to  the  surface  of  the  cartilage  above  the  pro- 
cess, and  the  third,  dividing  into  five  or  six  small  bundles,  is  attached  to  the 
lower  part  of  the  inner  surface  of  the  arytenoid  cartilage,  some  of  its 
fibres  extending  beneath  the  capsule  of  the  crico-arytenoid  articulation 
and  reaching  the  upper  border  of  the  cricoid  cartilage.  The  vocal  cords 
are  covered  with  the  mucous  membrane  of  the  larynx,  and  the  fibres  of 
the  thyroarytenoid  muscle  assist  in  forming  a  large  proportion  of  their 
substance.  When  a  vocal  cord  is  drawn  toward  the  median  line,  and  a 
vertical  section  is  made  through  it  parallel  with  the  anterior  surface  of 
the  spinal  column,  it  is  seen  to  be  triangular  or  prismatic.  Two  sides  of 
the  triangle  are  free,  one  directed  upward  toward  the  ventricular  band, 
the  other  downward  and  inward  toward  the  lower  part  of  the  opposite 
side  of  the  trachea,  and  the  third  is  the  outer  and  attached  edge.  Sound 
is  produced  by  the  vibrations  of  the  vocal  cords  when  approximated. 
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The  only  mixed  ligament  is  the  epiglottic.  It  consists  of  an  extrinsic 
and  intrinsic  portion.  The  former  is  composed  of  a  central  glosso-epi- 
glottic  ligament  uniting  the  anterior  surface  of  the  epiglottis  to  the  root 
of  the  tongue,  and  two  hyo-epiglottic  ligaments  j)assing  outward  from 
the  middle  of  the  anterior  surface  of  the  epiglottis  to  the  extremities  of 
the  body  of  the  hyoid  bone.  The  intrinsic  portion,  or  thyro-epiglottic 
ligament,  is  a  firm  but  narrow  fibrous  band  connecting  the  lower  end  of 
the  epiglottis  with  the  tliyroid  cartilage  just  below  its  notch. 

Between  the  cartilages  and  the  mucous  membrane  of  the  larynx  is  a 
continuous  layer  of  elastic  fibrous  tissue,  which  assists  in  supporting  the 
general  structure  of  the  larynx,  and  eiiectually  adds  to  its  resiliency.  It 
is  attached  below  to  the  cricoid  cartilage,  becomes  blended  with  the  crico- 
thyroid ligaments,  and  enters  into  the  formation  of  the  vocal  cords;  it  lines 
the  ventricles  of  the  larynx,  atid,  thickening  again,  forms  the  ventricular 
bands.  It  can  be  traced  into  the  ary-epiglottic  folds,  and  after  becoming 
firmly  attached  to  the  thyroid  cartilage,  forms  the  ary-epiglottic  liga- 
ments; anteriorly  it  becomes  blended  with  the  thyro-epiglottic  and  glosso- 
epiglottic  ligaments.  In  those  portions  of  the  laryngeal  tube  where  there 
are  no  ligaments  connecting  the  movable  cartilages  with  one  another, 
this  fibro-elastic  lamina  is  very  thin,  and  can  be  with  difficulty  separated 
from  the  mucous  membrane. 

The  articulations  of  the  larynx  consist  of  the  crico-thyroid  and  crico- 
arytenoid articulations,  and  the  fibrous  connections  between  the  arytenoids 
and  the  cartilages  of  Santorini.  The  crico-thyroid  articulation  is  com- 
posed of  two  true  joints  placed  laterally,  by  means  of  which  the  lesser 
cornua  of  the  thyroid  cartilage  articulate  with  the  circular  facets  on  the 
cricoid.  These  joints  are  provided  with  articular  cartilages,  synovial 
membranes,  and  capsular  ligaments,  and  the  movements  they  admit  of 
are  those  of  flexion  and  extension.  The  crico-arytenoid  articulations  con- 
sist of  the  two  joints  between  the  bases  of  the  arytenoids  and  the  facets 
on  the  upper  border  of  the  cricoid.  Each  joint  is  saddle-shaped,  and  is 
provided  with  a  synovial  membrane  and  a  lax  fibrous  capsule,  admitting 
of  a  very  extensive  series  of  movements.  The  articulation  between  each 
arytenoid  and  the  corresponding  cartilage  of  Santorini  consists  of  a  thin 
layer  of  fibro-elastic  cartilage,  which  admits  of  very  free  movement  in 
every  direction. 

The  muscles  of  the  larynx  may  be  divided,  for  purposes  of  description, 
into  three  sets:  First,  a  well-defined  group  "on  the  anterior  surface,  con- 
necting the  cricoid  cartilage  with  the  lower  border  of  the  thyroid,  and 
termed  the  crico-thyroidei;  secondly,  a  pair  of  triangular  muscles  on  the 
posterior  surface  of  the  cricoid  cartilage,  known  as  the  crico-arytenoidei 
postici  or  abductors  of  the  vocal  cords;  and,  lastly,  a  group  of  smaller 
muscles  in  the  upper  part  of  the  larynx,  arranged  in  a  somewhat  sphinc- 
ter-like manner,  and  including  the  thyro-ary-epiglottici,  the  arytenoideus, 
the  thyro-arytenoidei  externi  and  interni,  and  the  crico-arytenoidei  later- 
ales  or  adductors.  All  the  laryngeal  muscles,  with  the  exception  of  the 
arytenoideus,  occur  in  pairs. 

The  crico-thyroideus  muscle  of  each  side  may  be  easily  shown,  on  dis- 
section, to  consist  of  two  layers  of  fairly  well-defined  muscle,  triangular  in 
shape.  In  the  superficial  layer,  the  fibres  pass  in  a  more  or  less  vertical 
direction,  and  this  portion  has  been  termed  on  this  account  the  crico- 
thyroideus  rectus.  In  the  deeper  layer,  the  oblique  arrangement  of  the 
fibres  has  caused  the  muscle  to  be  known  as  the  crico-thyroideus  obliquus. 
The  former  is  attached  below  to  the  anterior  surface  of  the  cricoid  carti- 
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lage  close  to  the  niidclle  lino,  and  spreading-  out  as  it  ascends  is  inserted 
into  the  anterior  third  of  the  lower  margin  of  the  corresponding  thyroid 
plate.  The  crico-th^-roideus  obliquus  springs  from  the  narrow  anterior 
surface  of  the  cricoid  by  two  heads  which  embrace  the  attachment  of  the 
crico-thyroideus  rectus,  and  running  obliquely  upward  and  backward  is 
inserted  into  the  posterior  two-thirds  of  the  lower  margin  of  the  cor- 
responding thyroid  plate,  and  tlie  whole  anterior  border  of  the  lesser 
horn. 

The  crico-arytenoideus  posticus  is  a  flat  triangular  muscle,  which  arises 
from  a  shallow  depression  external  to  the  median  ridge  on  tiie  posterior 
surface  of  the  cricoid  ;  its  fibres  converge  as  they  pass  upward  and  out- 
ward, and  are  inserted  into  the  posterior  margin  of  the  base  of  the  corre- 
sponding arytenoid  cartilage,  between  the  attachments  of  the  arytenoideus 
and  crico-arytenoideus  lateralis. 

The  third  group  of  laryngeal  muscles,  the  arrangement  of  which,  as 
already  remarked,  bears  some  resemblance  to  a  sphincter,  may  be  divided 
into  three  layers.  The  outermost  layer  consists  of  the  two  thyro-ary- 
epiglottici  ;  the  middle  layer  of  the  arytenoideus,  the  thyro-arytenoidei  ex- 
terni,  and  the  crico-arytenoidei  laterales  ;  while  the  innermost  layer  con- 
sists of  the  two  thyro-arytenoidei  interni. 

The  thyro-ary-epiglotticus  is  a  flat,  narrow  muscle,  which,  taking  ori- 
gin from  the  processus  muscularis  of  the  arytenoid  cartilage,  passes  up- 
ward and  inward,  crosses  its  fellow  in  the  middle  line,'  and  is  inserted 
into  the  upper  half  of  the  lateral  border  of  the  arytenoid  of  the  opposite 
side,  and  the  posterior  border  of  the  corresponding  cartilage  of  Santo- 
rini.  The  lower  fibres,  after  their  attachment  to  the  arytenoid,  run  for- 
ward and  slightly  downward,  to  be  inserted  into  the  thyroid  cartilage  near 
its  receding  angle,  while  the  fibres  which  are  attached  to  the  Santorinian 
cartilage  az-e  continued  forward  and  upward  into  the  ary-epiglottic  fold, 
where  they  are  joined  by  certain  scattered  fibres  which  arise  from  the 
thyroid  cartilage,  close  to  the  anterior  attachment  of  the  muscle. 

The  arytenoideus  is  a  flat  quadrilateral  muscle  attached  to  the  lateral 
borders  of  the  arytenoid  cartilages,  and  running  horizontally  between 
these  attachments.  It  is  covered  posteriorly  by  the  thyro-ary-epiglottici, 
while  in  front  it  is  in  direct  relation  with  the  laryngeal  mucous  membrane. 
The  thyro-arytenoideus  cxternus  usually  consists  of  three  portions,  a  lower, 
middle,  and  upper,  the  two  latter  being,  however,  occasionally  absent. 
The  lower  portion  may  again  be  divided  into  two  layers,  an  external  and 
an  internal.  These  arise  side  by  side  from  the  lower  half  of  the  internal 
surface  of  the  thyroid  cartilage,  close  to  its  receding  angle,  and  from  the 
fibrous  expansion  of  the  crico-thyroid  ligament,  and  pass  backward  to 
be  inserted  into  the  lateral  border  of  the  arytenoid  cartilage.  The  inner 
portion  runs  in  a  horizontal  direction,  and  is  attached  to  the  lower  half 
of  this  border,  while  the  outer  portion  ]>asses  obliquely  upward,  to  be  at- 
tached to  the  upper  half,  some  of  its  liljres  passing  to  the  cartilage  of 
Wrisherg  and  tiie  ary-epiglottic  fold.  The  middle  portion  of  the  thyro- 
arytenoideus  extern  us  takes  origin  from  the  angle  of  the  thyroid  cartilage 
close  to  its  upper  notch,  and  running  obliquely  downward  is  inserted  into 
the  processus  muscularis  of  the  arytenoid  cartilage.  The  upper  portion 
of  the  muscle  is  also  attached  to  this  process,  but  its  upper  attachment  is 
to  the  lateral  border  of  the  epiglottis,  and  it  serves  tlie  same  function, 
and  sometimes  takes  the  place  of  the  ascending  fibres  of  the  thyro-ary- 
ej)iglotticus.  The  crico-arytenoideus  lateralis  arises  from  about  the  middle 
third  of  the  upper  border  of  the  cricoid  cartilage,  and  is  inserted  into  the 
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•whole  anterior  margin  of  the  base  of  the  arytenoid,  a  few  fibres  occasion- 
ally passing  on  to  join  the  thyro-ary-epiglotticus. 

The  tliyro-arytenoideus  internus  is  a  prism-shaped  muscle,  which  arises 
from  the  angle  of  the  thyroid  cartilage,  just  internal  to  the  origin  of  the 
thyro-arytenoideus  externus,  and  running  parallel  to,  and  in  the  substance 
of  the  vocal  cord,  is  inserted  into  the  apex  and  upper  and  lower  surfaces 
of  the  processus  vocalis.  On  transverse  section  it  is  seen  to  have  three 
borders,  the  inner  of  which  projects  into  the  vocal  cord,  while  the  two 
outer  and  the  side  of  the  muscle  between  them  lie  upon  the  inner  surface 
of  the  thyro-arytenoideus  externus  of  the  same  side. 

Lastly,  there  remains  to  be  mentioned  a  muscle  which  is  only  excep- 
tionally present,  and  which  has  been  variously  termed  the  crico-thyroideus 
posticus,  and  the  kerato-cricoideus.  It  consists  of  a  narrow  band  of 
fibres  which  arises  from  the  posterior  surface  of  the  cricoid  cartilage  just 
below  the  origin  of  the  crico-arytenoideus  posticus,  and  passing  upward 
and  outward  is  inserted  into  the  posterior  margin  of  the  lesser  cornu  of 
the  thyroid  cartilage. 

The  laryngeal  muscles  have  two  different  functions  to  perform.  They 
have,  first,  to  control  the  entrance  into  the  larynx,  opening  it  and  closing 
it  as  circumstances  may  require  ;  and,  secondly,  to  provide  for  the  proper 
tension  of  the  vocal  cords  during  phonation.  These  functions,  however, 
are  not  entirely  independent  of  each  other.  The  muscles  which  narrow  or 
close  the  entrance  to  the  larynx  include,  in  the  first  place,  all  those  fibres 
■which  ascend  to  be  attached  to  the  epiglottis,  as  well  as  those  which 
encircle  the  vestibule;  secondly,  the  laryngeal  inlet  is  constricted  by  the 
arytcnoideus,  which  approximates  the  arytenoid  cartilages  to  each  other  ; 
thirdly,  the  true  glottis  is  closed  by  the  action  of  the  thyro-arytenoidei 
interni  and  the  crico-arytenoidei  laterales,  both  of  which  muscles  are  able 
to  rotate  the  arytenoid  cartilages  on  their  bases,  and  to  approximate  their 
vocal  processes.  The  contrary  action,  viz.,  the  widening  of  the  glottis, 
is  effected  by  the  crico-arytenoidei  postici,  which  rotate  the  arytenoid  carti- 
lages outward,  and  so  separate  the  posterior  attachments  of  the  vocal  cords. 
The  muscles  which  ])reside  over  the  tension  of  the  vocal  cords  are  the 
crico-arytenoidei  postici,  the  crico-thyroidei  obliqui  and  recti,  and  the 
thyro-arytenoidei  interni.  The  first-named  muscles  fix  the  arytenoid  carti- 
lages upon  the  cricoid  ;  the  crico-thyroidei  draw  the  angle  of  the  thyroid 
cartilage  forward  and  downward  in  relation  to  the  cricoid  ;  while  the 
thyro-arytenoidei  interni,  by  their  contraction  and  expansion,  produce 
in  the  vocal  cords  the  degrees  of  tension  necessary  for  the  production  of 
notes  of  different  pitch. 

The  arteries  of  the  larynx  are  the  superior  laryngeal,  the  middle  laryn- 
geal or  crico-thyroid,  and  the  inferior  or  posterior  laryngeal.  The  supe- 
rior laryngeal  is  in  most  cases  derived  from  the  superior  thyroid,  though 
it  occasionally  springs  immediately  from  the  external  carotid.  Running 
almost  directly  inward  between  the  greater  horn  of  the  hyoid  bone  and  the 
upper  border  of  the  thyroid  cartilage,  it  passes  beneath  the  thyro-hyoid 
muscle  and  enters  the  larynx  by  perforating  the  thyro-liyoid  membrane 
Having  sent  an  epiglottic  branch  upward,  it  passes  obliquely  downward 
toward  the  middle  of  the  lower  border  of  the  thyroid  plate,  supplying  ini 
its  course  the  muscles  and  the  mucous  membrane  in  the  upper  part  of  the 
larynx.  Just  before  reaching  the  lower  border  of  the  thyroid  cartilage  it 
divides  into  two  terminal  branches,  the  larger  of  which  anastomoses  with 
the  crico-thyroid,  and  the  smaller  with  the  inferior  laryngeal  artery.  The 
middle  laryngeal  or  crico-thyroid  artery  arises   from  the    superior  thyroid 
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nearly  opposite  the  upper  margin  of  the  thyroid  cartilage,  and  passes  down- 
ward and  forward,  lying  upon  the  thyro-pluiryngeus  and  thyro-hyoid 
muscles.  Arrived  at  the  lower  border  of  the  thyroid  cartilage  it  divides 
into  two  branches,  the  outer  of  which  passes  into  the  larynx  below  the 
inferior  margin  of  that  cartilage,  and  joins  a  branch  of  the  superior  laryn- 
geal, while  the  inner  division,  uniting  with  its  fellow  on  the  opposite 
sid(%  perforates  the  crico-tliyroid  ligament  and  is  distributed  to  the  laryn- 
geal mucous  membrane  below  the  vocal  cords.  The  inferior  or  posterior 
laryngeal  artery  is  derived  from  a  branch  of  the  inferior  thyroid,  and 
passing  upward,  together  with  the  inferior  lar^'ngeal  nerve,  behind  the 
crico-thyroid  articulation,  divides  into  two  branches,  one  of  which  unites 
with  a  branch  of  the  superior  laryngeal,  while  the  other  is  distributed  to 
tiie  crico-arytenoideus  posticus  muscle. 

The  veins  of  the  larynx  for  the  most  part  have  a  similar  arrangement 
to  that  of  the  arteries,  but  their  anastomoses  with  each  other  and  with 
the  veins  of  the  thyroid  glands,  the  root  of  the  tongue  and  the  trachea, 
are  more  numerous.     They  terminate  in  the  internal  jugular. 

The  lymphatics  of  the  larynx  are  abundantly  supplied  to  the  mucous 
membrane,  but  the  cartilages,  muscles,  and  ligaments  are  described  as 
being  entirely  destitute  of  them.  They  are  arranged  in  the  form  of  a 
thick  network,  which  closely  follows  the  arrangement  of  the  mucous 
membrane,  but  the  vessels  are  much  narrower  and  the  meshes  much  wider 
on  the  posterior  surface  of  the  epiglottis  and  along  the  true  cords  than 
in  other  parts  of  the  laryngeal  surface.  The  lymphatic  capillaries  of  the 
larynx  unite  together  to  form  lymphatic  trunks  at  four  different  poinls. 
two  of  which  are  situated  above  the  right  and  left  ventricle  respectively, 
and  two  below  the  cricoid  cartilage,  one  on  each  side.  The  upper  trunks 
receive  the  lymphatics  from  the  epiglottis  and  from  the  upper  and  middle 
compartments  of  the  larynx,  and  pass  outward  between  the  greater  cor- 
nua  of  the  hyoid  bone  and  the  upper  border  of  the  thyroid  cartilage  to 
join  lymphatic  glands.  The  lower  trunks  receive  the  lymphatics  from  the 
lower  compartment  of  the  larynx,  and  terminate  in  lymphatic  glands, 
situated  on  either  side  of  the  trachea. 

The  nervous  supply  of  the  larynx  is  derived  from  the  superior  and 
inferior  or  recurrent  laryngeal  nerves.  These  are  branches  of  the  pneu- 
mogastric  nerve,  but  there  is  considerable  evidence  to  show  that  those 
fibres  which  are  derived  from  the  spinal  accessory  nerve  go,  at  least  in 
part,  to  the  laryngeal  branches.  The  former  is  for  the  most  part  a  sen- 
sory nerve,  but  it  supplies  a  motor  branch  to  one  group  of  muscles,  the 
crico-thyroids.  The  remaining  laryngeal  muscles  are  supplied  from  the 
inferior  laryngeal,  which  is  exclusively  a  motor  nerve. 

The  superior  laryngeal  nerve  divides  into  two  branches  opposite  the 
greater  cornu  of  the  hyoid  bone.  The  external  or  smaller  branch  descends 
over  the  thyro-pharyngeus  muscle  to  the  lower  border  of  the  thyroid  plate, 
where  it  enters  the  crico-thyroid  muscle.  The  internal  branch  enters  the 
larynx  by  perforating  the  thyro-hyoid  membrane,  and  passing  inward 
and  slightly  backward,  directly  beneath  the  mucous  membrane  forming 
the  floor  of  the  sinus  pyriformis,  divides  into  numerous  branches,  which 
pass  upward,  inward,  and  downward.  Some  of  tliese  branches,  the  pha- 
ryngeal, are  distributed  to  the  mucous  membrane  of  the  pharynx  as  low 
down  as  the  lower  border  of  the  cricoid  cartilage,  as  well  as  to  the  sinus 
pyriformis  and  outer  layer  of  the  ary-epiglottic  fold.  Other  branches,  the 
laryngeal,  suj)ply  the  wliole  internal  surface  of  the  larynx. 

The  right  recurrent   nerve  is  given   off  from   the  pneumogastric  just 
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l)elow  the  level  of  the  commencement  of  the  ascending  portion  of  the 
riglit  subclavian  artery,  and,  passing  behind  the  carotid  artery,  ascends 
between  the  trachea  and  oesophagus,  where  it  pierces  the  inferior  con- 
strictor and  enters  the  larynx  close  behind  the  crico-thyroid  articulation. 
In  the  first  part  of  its  course  it  is  in  proximity  to  the  apex  of  the  right 
lung.  The  left  recurrent  nerve  is  given  off  by  the  left  pneumogastric  on 
a  level  with  the  lower  border  of  the  arch  of  the  aorta,  and,  winding  round 
the  transverse  portion  of  the  arch,  it  ascends  to  the  larynx.  After  en- 
tering the  larynx  the  nerves  divide  into  branches  which  supply  the  laryn- 
geal muscles. 

The  inner  surface  of  the  larynx  may  be  divided  into  three  portions, 
an  upper,  middle,  and  inferior,  lying  immediately  one  above  another,  and 
easily  defined  by  natural  limits. 

The  uppermost  of  these  spaces,  or  vestibule  of  the  larynx,  is  of  a  some- 
what tubular  form,  but,  owing  to  its  sloping  upper  aperture,  of  greater 
depth  in  front  than  behind.  It  is  bounded  by  the  different  cartilages, 
united  together  by  reduplications  of  mucous  membrane.  Its  upper 
boundary  is  identical  with  that  of  the  larynx  above  described,  while  its 
lower  margin  is  formed  by  the  ventricular  bands.  The  anterior  wall  of 
the  vestibule  is  formed  by  the  epiglottis,  and  is  convex  in  its  upper  third, 
concave  in  its  middle  third,  corresponding  to  the  insertion  of  the 
pharyngo-epiglottic  folds,  while  its  lower  third  is  a  boldly  projecting, 
round  protuberance,  the  epiglottic  cushion,  the  inferior  border  of  which, 
becoming  gradually  smaller,  changes  into  a  sort  of  triangular  gutter 
between  the  anterior  extremities  of  the  ventricular  bands.  The  lateral 
walls  of  the  vestibule,  which  form  a  furrow  with  the  anterior,  decrease 
in  depth  from  before  backward,  and  are  formed  by  the  ary-epiglottic 
ligaments,  and  their  reduplications  of  mucous  membrane.  The  posterior 
wall  is  formed  by  the  cartilages  of  Santorini,  and  those  segments  o^  the 
arytenoid  cartilages  to  which  are  attached  the  superior  vocal  cords. 

The  middle  compartment  of  the  larynx  is  bounded  above  by  an 
imaginary  plane  uniting  the  ventricular  bands  below  by  the  true  cords, 
while  its  lateral  boundaries  are  the  two  ventricles  or  pouches  of  Morgagni 
contained  between  these  structures.  The  aperture  between  the  ventricu- 
lar bands  is  more  or  less  oval  in  shape,  but  wider  behind  than  in  front;  it 
slopes  obliquely  downward  and  backward,  and  terminates  in  the  fissure 
separating  the  arytenoids.  The  inferior  boundary  of  the  cavity  is  con- 
stituted by  the  true  vocal  cords,  the  space  between  them  being  known 
as  the  rima  glottidis.  This  space  is  in  the  adult  about  four-fifths  of  an 
inch  in  length,  and,  when  the  vocal  cords  are  separated  to  their  utmost, 
about  half  an  inch  across  at  its  widest  part.  The  glottis  is  larger  in  life 
than  the  cadaveric  position  of  the  vocal  cords  would  indicate,  the  ab- 
ductors being  more  powerful  than  the  adductors.  During  quick  inspira- 
tion and  expiration,  a  condition  corresponding  with  its  greatest  distention, 
its  form  is  that  of  an  isosceles  triangle  with  its  base  posterior  and  its 
angles  rounded  off,  but  on  forcible  expiration,  the  edges  of  the  rima^B 
approximate,  and  the  vocal  cords  become  parallel.  The  ventricle  cf  Mor4^ 
gagni  is  oblong  in  shape,  extending  for  about  the  length  of  the  cords, 
and  having  externally  the  thyro-arytenoid  muscle,  and  its  mucous  cover- 
ing. Its  external  wall  presents  two  crescentic  folds  of  mucous  membraneji^ 
between  which  is  a  deep  fossa,  and  posteriorly  a  smaller  funnel-shaped^ 
depression;  while  passing  upward  to  the  vestibule,  between  the  carti- 
lages of  Santorini  and  Wrisberg,  is  a  shallow  channel,  the  filtrum. 

The  inferior  laryngeal  space  is  bounded  by  the   cricoid    cartilage,  tne 


ANATOMY    OF    THE    LATIYNX.  157 

lower  lialf  of  tlie  angle  of  the  tliyroid  cartilage,  tlie  vocal  processes  of  the 
arytenoid  cartilages,  and  the  clastic  and  mucous  structures,  which  extend 
downward  from  the  free  borders  of  the  vocal  cords;  lateialiy  the  walls  of 
this  space  diverge  below  the  cords  to  the  calibre  of  tlie  commencement  of 
the  trachea. 

The  internal  surface  of  the  larynx  is  covered  throughout  by  a  mucous 
membrane,  continuous  above  with  that  of  the  tongue  and  pharynx  and 
below  with  that  of  the  trachea.  In  passing  from  the  root  of  the  tongue 
in  front  to  the  anterior  surface  of  the  epiglottis,  it  presents  three  well- 
marked  reduplications — the  glosso-epiglottic  folds — one  central  and  two 
lateral,  including  between  them  two  shallow  fossil?.  Laterally  it  descends 
from  the  pharvnx  over  the  palato-pharyngeus  muscle,  to  be  attached  to 
the  upper  portion  of  the  inner  surface  of  the  thyroid  cartilage,  whence  it 
passes  again  upward,  external  to  the  thyro-ary-epiglotticus,  to  form  the 
outer  layer  of  the  ary-epiglottic  fold.  The  fossa  thus  formed  is  termed 
the  sinus  pvriformis.  In  front  of  the  vestibule  the  mucous  membrane  is 
firmly  attached  to  the  posterior  surface  of  the  epiglottis,  and  below  that 
cartilage  to  the  receding  angle  of  the  thyroid,  forming  a  well-marked  fur- 
row between  the  anterior  attachments  of  the  ventricular  bands.  The 
mucous  membrane  covering  the  lateral  wall  of  the  vestibule  is  smooth  in 
front,  but  as  it  approaches  the  middle  line  behind,  it  dips  slightly  dowa 
between  the  Wrisbergian  and  arytenoid  cartilages  to  form  the  filtrum,  a 
shallow  furrow,  which  passes  downward  and  forward,  and  ends  in  the 
ventricle  of  Morgagni.  Still  further  back  the  mucous  membrane  is  firmly 
attached  to  the  median  surface  of  the  arytenoid  cartilage.  Passing  down- 
ward, the  mucous  lining  of  the  vestibule  is  continued  over  the  ventricular 
band,  to  which  it  is  somewhat  loosely  attached,  into  the  ventricle  of  the 
larynx.  It  covers  the  whole  internal  surface  of  this  cavity,  presenting 
the  folds  and  fossns  which  have  been  described  above,  and  passing  again 
inward  attaches  itself  firmly  to  the  sharp  edge  of  the  true  cord.  Between 
the  cords,  posteriorly,  it  loosely  covers  the  anterior  surface  of  the  aryte- 
noideus  muscle,  being  thrown  into  vertical  folds  on  the  contraction  of 
this  muscle,  and  the  resulting  approximation  of  the  arytenoids.  Below 
the  vocal  cords  the  mucous  membrane  is  attached  rather  closely  to  the 
inner  surface  of  the  cricoid  cartilage,  whence  it  is  continued  downward 
to  form  the  tracheal  lining. 

The  laryngeal  mucous  membrane  presents  both  tesselated  and  ciliated 
epithelium.  The  latter  has  the  more  general  distribution,  the  tesselated 
cells  being  confined  to  the  upper  and  under  surfaces  of  the  epiglottis,  to 
a  narrow  zone  just  within  the  upper  aperture  of  the  larj'nx,  and  to  the 
projecting  edges  of  the  true  cords,  which  are  covered  by  a  band  of  large, 
flattened,  angular  cells.  In  these  parts  the  epithelial  layer  is  in  direct 
contact  with  the  mucosa,  but,  elsewhere,  it  rests  upon  a  transparent 
homogeneous  basement  or  limitary  membrane,  a  structure  which  plays  an 
important  part  in  the  pathology  of  laryngeal  diphtheria.  It  occasionally 
presents  itself  as  an  entirely  independent  layer,  which  can  be  separated 
without  difficulty  from  the  subjacent  structures,  but  as  a  rule  it  is  inti- 
mately connected  with  the  fibrous  tissue  of  the  mucosa.  According  to 
Luschka,  however,  a  homogeneous  basement  membrane  only  exists  in  the 
vicinity  of  the  true  cords,  and  even  here  it  contains  both  fibrillfe  and 
colonies  of  cellular  elements.  The  mucosa  itself  consists  of  a  connective 
tissue  of  delicate  fibrils  enclosing  numerous  proliferating  masses  of  cells. 
These  cells,  which  are  finely  granular,  and  consist  of  a  distinct  nucleus 
enclosed  in  a  thin  laver  of  protoplasm,  vary  considerably  in  size  and  num- 
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ber,  being  least  junnerous  in  the  mucous  covering  -of  the  true  cords. 
Luschka  regards  them  as  the  real  matrix  of  the  laryngeal  epithelium,  and 
assigns  them  an  important  share  in  all  infiammatory  affections  of  the 
larynx.  The  presence  of  these  proliferating  cell-masses  is  the  chief  dis- 
tinguishing mark  between  the  mucosa  and  the  next  layer  of  the  mucous 
membrane,  the  submucosa.  The  latter  consists  of  numerous  wavy  elastic" 
fibrillj^,  which  run  more  or  less  parallel  to  the  surface  and  are,  as  a  rule, 
longer  and  somewhat  coarser  than  the  fibres  of  the  mucosa.  They  en- 
close here  and  there  spindle-shaped  cells,  which  consist  of  an  elongated, 
finely  granular  nucleus,  and  a  thin  layer  of  protoplasm,  prolonged  at  one 
end  into  a  wavy,  tail-like  process.  The  laryng-eal  mucous  membrane 
presents  very  few  papilla,  and  these  only  in  certain  limited  regions,  viz., 
upon  the  anterior  surface  of  the  epiglottis,  and  along  the  edge  of  the 
true  cords.  Throughout  the  larynx  the  mucous  membrane  is  richly  pro- 
vided with  glands,  which  occur  both  solitary  and  in  groups.  They  are 
plentifully  scattered  over  the  prominence  of  the  base  of  the  epiglottis, 
along  the  furrows  on  each  side  of  that  cartilage,  in  the  neighborhood  of 
the  cartilages  of  Wrisberg,  on  the  ventricular  bands,  and  throughout  the 
walls  of  the  ventricles,  with  the  exception  of  the  upper  surfaces  of  the 
vocal  cords.  They  are  also  irregularly  distributed  over  the  posterior  wall 
of  the  larynx,  especially  in  the  neighborhood  of  the  crico-arytenoid  ar- 
ticulations. 

For  further  details  the  anatomical  student  is  referred  to  the  following 
works  which  have  been  largely  laid  under  obligation  by  the  author: — 
Luschka:  "  Der  Kehlkopf  des  Menschen,"  Tiibingen,  1871;  Henle: 
"  Handbuch  der  systematischen  Anatomie  des  Menschen,"  Zweite  Auflage, 
Braunschweig,  1873;  and  "Manual  of  Human  and  Comparative  Histol- 
ogy," by  Professor  Strieker,  translated  by  Henry  Power,  M.B.  New 
Sydenham  Society's  Trans.,  London,  1872. 


THE   LARYNGOSCOPE   AND    ITS   ACCESSORY  APPARATUS. 

History  of  its  Invention. — There  is  no  trace  of  a  laryngoscope  before 
the  middle  of  the  eighteenth  century,  but  in  the  year  1743  M.  Levret,  a 
distinguished  French  accoucheur,  whose  highly  inventive  genius  had  led 
him  to  contrive  surgical  instruments  of  almost  every  description,  occupied 
himself  in  discovering  means,  whereby  polypoid  growths  in  the  nostrils, 
throat,  ears,  and  other  parts,  could  be  tied  by  ligatures.'  It  is  unneces- 
sary to  describe  here  the  various  ingenious  instruments  which  he  invented 
for  the  purpose,  but  it  may  be  observed  that  in  using  them  he  employed 
a  speculum  which  differed  from  the  various  specula  oris  then  in  use.  It 
consisted  mainly  of  a  plate  of  polished  metal  {plaque  polie),  which  "re- 
flected the  luminous  rays  in  the  direction  of  the  tumor,"  and  at  the  same 
time  received  the  image  of  the  tumor  on  its  reflecting  surface. 

About  the  year  1804,  a  certain  Dr.  Bozzini,  of  Frankfort-on-the-Main, 
caused  a  great  sensation  throughout  Germany,  with  his  invention  for  il- 
luminating the  various  canals  of  the  body.  He  had  made  known  his  ideas 
a  few  years  previously,  but  it  was  not  till  1807  *  that  he  published  a  work 

'  Mercure  de  France,  1743,  p.  24:34. 

^  Der  Lichtleiter,  oder  Beschreibnng  einer  einfachen  Vorrichtungf,  imd  ihrer  An- 
wendunj  znr  Erleuchlunnf  innerer  Hohlen  und  Zwischenriiume  des  lebenden  animal- 
ischen  KGrpers.     Voq  Philipp  Bozzini,  der  Medizin  iind  Chirurgie  Doctor,  Weimar,  1807. 
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on  tlie  subject.  Bozzini's  invention  consisted  of  two  essential  parts: 
First,  a  kind  of  lantern;  and,  secondly,  a  number  of  hollow  metal  tubes 
(specula)  for  introducino-  into  the  various  canals  of  the  body.  The  lan- 
tern was  a  vase-shaped  apparatus  made  of  tin,  in  the  centre  of  which  was 
a  small  wax  candle.  In  the  side  of  the  lantern  there  were  two  round 
holes,  a  larger  and  a  smaller  one,  opposite  each  other.  To  the  smaller  one 
an  eye-piece  was  fixed,  to  the  larger  the  speculum  was  fitted.  The  flame 
of  the  candle  was  situated  just  below  the  level  of  these  two  apertures. 
The  mouth  of  the  speculum — 
a  tube  of  polished  tin  or  sil- 
ver— was  always  of  the  same 
size;  but  the  diameter  of  the 
tube  beyond  its  orifice  varied 
according  to  the  canal  into 
which  it  had  to  be  intro- 
duced. The  apparatus  was 
about    thirteen   inches  high, 

two  inches  from  before  back-      ,     ^IG.  n.-Bozzinrs  LaryrReal  Specnlum  (after  IIu/.uuud). 
,  In  the  drawing  from  which  this  is  taken,  the  niiriDi  t>  are  (iirect- 

Ward,    and    rather  more    than      ed  upward,  as  they  would  be  when  employed  in  rhinoscopy. 

three  from  side  to  side.     In 

employing  reflected  light,  Bozzini  had  the  speculum  divided  by  a  vertical 
partition,  so  that  there  were,  in  fact,  two  canals  and  two  mirrors.  One 
of  these  mirrors  was  intended  to  convey  the  light,  the  other  to  receive 
the  image. 

In  the  year  1825,'  M.  Cagniard  de  Latour,  the  successor  of  Savart  at 
the  French  Academy  of  Sciences,  and  like  him,  an  earnest  investigator 
of  the  phvsiolooy  of  the  voice,  made  an  unsuccessful  endeavor  to  examine 
the  larynx  during  life. 

In  the  year  1827,'  Dr.  Senn,  of  Geneva,  "  had  a  little  mirror  con- 
structed for  introduction  to  the  back  of  the  pharynx;  with  it  he  tried  to 
see  the  upper  part  of  the  larynx — the  glottis;  but  he  gave  up  its  use  on 
account  of  the  small  size  of  the  instrument." 

In  the  year  1829,^  Dr.  Benjamin  Guy  Babington  exhibited  at  the 
Hunterian  Society  of  London  an  instrument  closely  resembling  the  laryn- 
goscope now  in  use.  Two  mirrors  were  employed,  one  smaller,  for  receiv- 
ing the  laryngeal  image,  the  other  larger,  for  concentrating  the  solar  rays 
on  the  first.  The  patient  sat  with  his  back  to  the  sun,  and,  whilst  the 
illuminating  mirror  *  (a  common  hand  looking-glass)  was  held  with  the 
left  hand,  the  laryngeal  mirror — a  glass  one  coated  with  quicksilver — was 
introduced  with  the  right. 

In  the  year  1832,^  Dr.  Bennati,  of  Paris,  used  an  instrument  made  by 
one  of  his  patients  named  Selligue.  It  consisted  of  a  doublo-tul)ed  specu- 
lum, one  tube  of  which  served  to  carry  the  light  to  the  glottis,  and  the 
other  to  bring  back  to  the  eye  the  image  of  tlie  glottis  reflected  in  the 
mirror,  placed  at  the  guttural  extremity  of  the  instrument. 

In  the  year  1838,'   M.  Baumes  exhibited  at  the  Medical   Society  of 


'  Physiolopie  de  la  Voix,  par  Edouard  Foumic,  Paris,  18C5,  p.  352. 
■  .Tournal  des  progrea  des  sciences,  etc.,  1829,  p.  2;}1,  note. 
■'  Lond.  Med.  Gaz. .  London.  1829,  vol.  iii.  p.  ~)~)'). 

'  Illustrations  of  this  instrument  will  be  found  in   my  work  on  The  Laryngoscope, 
3d  edition,  p.  14. 

'  Recherches  sur  le  Mccanisme  de  la  Voix  Humaine,  p.  37,  note. 

*  Compte  rendu  des  Travaux  de  la  Socicto  de  Medecine  de  Lyons,  183G-38,  p.  62. 
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Lyons  a  mirror  about  the  size  of  a  two-franc  piece,  which  he  described  as 
being-  very  useful  for  examining  the  posterior  nares  and  larynx. 

In  the  year  1840,'  Liston,  in  treating  of  oedematous  tumors  which  ob- 
struct the  larynx,  observed  as  foUow^s:  "The  existence  of  this  swelling 
may  often  be  ascertained  by  a  careful  examination  with  the  fingers,  an'd 
a  view  of  the  parts  may  sometimes  be  obtained  by  means  of  a  speculum — 
such  a  glass  as  is  used  by  dentists  on  a  long  stalk,  previously  dipped  in 
hot  water,  introduced  with  its  reflecting  surface  downward,  and  carried 
well  into  the  fauces." 

In  the  year  1844, '^  Dr.  Warden,  of  Edinburgh,  conceived  the  idea  of 
employing  a  prism  of  flint  glass  for  obtaining  a  view  of  the  larynx. 

In  the  year  1844,-*  Mr.  Avery,  of  London,  invented  a  larA'ngoscope  in 
principle  very  similar  to  that  now  in  use.  The  reflector  was  attached  to 
a  frontal  pad,  and  was  retained  in  its  place  by  two  springs  which  passed 
over  the  operator's  head  to  the  occipital  protuberance,  wliere  there  was  a 
counter-pad.  There  were  two  defects,  however,  in  Avery's  apparatus: 
the  one  was,  that  the  laryngeal  mirror  (instead  of  being  fixed  to  a  slender 
shank)  was  placed  at  the  end  of  a  speculum;  the  other,  that  instead  of 
employing  the  reflector  for  receiving  the  ra^'s  from  a  lamp  placed  on  the 
table  or  elsewhere,  Avery  used  his  large  circular  mirror  for  the  purpose 
of  increasing  the  luminous  power  of  a  candle  held  near  the  patient's 
mouth. 

In  the  laryngoscope  of  Bozzini  and  Avery  the  lamp  and  the  reflector 
are  combined,  whilst  in  the  modern  instrument  they  are  separate.  The 
laryno-eal  mirror  of  Bozzini  and  Avery  was  placed  at  the  end  of  a  specu- 
lum: Czermak's  was  a  modification  of  the  dentist's  mirror.  Mr.  Avery's 
invention  was  not  placed  on  record  till  some  time  after  the  modern  laryn- 
goscope had  come  into  use. 

In  the  year  1854,^  "the  idea  of  employing  mirrors  for  studying  the 
interior  of  the  larynx  during  singing  "  occurred  to  Signer  Manuel  Garcia. 
He  had  often  thought  of  it  before,  but,  believing  it  impracticable,  had 
never  attempted  to  realize  the  idea.  The  efforts  of  Signor  Garcia,  who 
was  quite  unaware  that  any  similar  attempts  had  previously  been  made  in 
the  same  direction,  were  crowned  with  success,  and  the  following  year  he 
presented  a  paper  to  the  Royal  Society  of  London,  entitled  "Physiologi- 
cal Observations  on  the  Human  Voice."  ^  This  paper  contained  an  ad- 
mirable account  of  the  action  of  the  vocal  cords  during  inspiration  and 
vocalization;  some  very  important  remarks  on  the  production  of  sound  in 
the  larynx;  and  some  valuable  reflections  on  the  formation  of  chest  and 
falsetto  notes.  Signor  Garcia's  laryngoscopic  investigations  were  all 
made  on  himself;  indeed,  he  was  the  first  person  who  conceived  the  idea 
of  an  autoscopic  examination.  His  method  consisted  in  introducing  a  little 
mirror,  fixed  to  a  long  stem,  suitably  bent,  to  the  top  of  the  pharynx.     He 

'  Practical  Surgery,  1840,  3d  edition,  p.  417. 

"  Roval  Scottish  Society  of  Arts.  Description,  with  illustrations,  of  a  Totally  Re- 
flecting Prism  for  Illuminating  the  Open  Cavities  of  the  Body,  etc.,  etc.,  May,  1844  ; 
see  also  Lend.  Med.  Gaz  ,  vol.  xxiv.  p.  256. 

^  Med.  Circ.  June.  1862,  vol.  xx. ;  and  Introduction  to  the  Art  of  Laryngoscopy, 
by  Dr.  Yearsley.  London,  1862.  The  instrument  is  figured  on  page  24  of  my  work  on 
The  Laryngoscope. 

■*  Notice  sur  1' Invention  du  Laryngoscope,  par  Paulin  Richard,  Paris,  1861  ;  see  M. 
Garcia's  letter  to  Dr.  Larrey,  dated  May  4,  1860  (p.  12  in  Richard's  pamphlet). 

'  Proc.  Royal  Society  of  London,  vol.  vii.  No.  1.3,  IHoij;  Philosoph.  Magazine  and 
Journal  of  Science,  vol.  x.  p.  218;  and  Gaz.  Hebdom.  de  Med.  etChir.,  Nov.  16,  1855, 
No.  46. 


THE  LAEYNGOSCOPE  AND  ITS  ACCESSORY  APPARATUS.       IGl 

directed  that  the  person  experimented  upon  should  turn  toward  the  sun, 
so  that  the  luminous  rays  falling  on  the  little  mirror  should  be  reflected 
into  the  larynx;  '  but  he  added  in  a  foot-note,  that  "  if  the  observer  ex- 
periments on  himself,  he  ought,  by  means  of  a  second  mirror,  to  receive 
the  rays  of  the  sun,  and  direct  them  on  the  mirror  which  is  placed  against 
the  uvula."  Signor  Garcia's  communication  to  the  Royal  Society,  tiiough 
causing  little  stir  at  the  time,  was  destined  to  create  a  new  era  in  the 
physiology  and  pathology  of  the  larynx.  Treated  with  apathy,  if  not 
with  incredulity,  in  England,  his  paper  passed  into  the  hands  of  Dr. 
Tiirck,  of  Vienna,  and  soon  effected  a  revolution  in  the  investigation  and 
treatment  of  laryngeal  disease. 

In  the  year  1857,''  during  the  summer  months,  Professor  Tiirck,  of 
Vienna,  endeavored  to  employ  the  laryngeal  mirror  in  the  wards  of  the 
General  Hospital. 

In  the  month  of  November  of  the  same  year,'  Professor  Czermak,  of 
Pesth,  commenced  to  work  with  one  of  Dr.  Tiirck's  laryngeal  mirrors,  and 
in  a  short  time  he  overcame  all  difficulties.  Artificial  light  was  substi- 
tuted for  the  uncertain  rays  of  the  sun,  the  large  ophthalmoscopic  mirror 
of  Ruete  was  used  for  concentrating  the  luminous  rays,  and  mirrors  were 
made  of  different  sizes.  Thus  it  was  that  Garcia's  re-invention  of  the 
laryngeal  mirror  led  Czermak  to  create  the  art  of  laryngoscopy. 

The  references,  in  nearly  every  section  of  this  work,  to  medical  practi- 
tioners in  Europe  and  America,  will  afford  evidence  as  to  the  great  de- 
velopment of  this  new  department  of  practical  medicine  in  recent  times. 

The  laryngoscope  is  essentially  the  laryngeal  mirror,  but  for  practical 
purposes  it  may  be  said  to  consist  of  two  parts:  1st,  a  small  mirror  fixed 
to  a  long  slender  shank,  which  is  introduced  to  the  back  of  the  throat; 
and  2dly,  an  apparatus  or  arrangement  for  throwing  a  strong  light  (solar 
or  artificial)  on  to  the  small  mirror. 

The  Laryngeal  Mirror. — This  may  be  made  of  polished  steel,  or  of 
glass  backed  with  amalgam.  Though,  on  theoretical  grounds,  the  steel 
mirrors  give  the  more  perfect  image,  they  so  readily  become  tarnished 
and  rusty  from  the  least  moisture,  are  so  immediately  spoilt  by  acciden- 
tal contact  with  the  medicated  solutions  used  in  treating  laryngeal  dis- 
ease, and  ,so  soon  become  scratched  in  cleaning,  that  they  are  not  found 
convenient  in  practice.  The  glass  mirror  is  generally  mounted  in  Ger- 
man silver;  for  though  the  metal  is  too  favorable  to  the  rapid  cooling  of 
the  mirror,  and  the  consequent  deposit  of  moisture  upon  it,  it  is  more 
easy  to  fix  the  shank  of  the  instrument  to  a  frame  of  metal  than  to  any 
other  substance  of  inferior  conducting  power.  The  mirrors  should  not 
be  more  than  one-twentieth  of  an  inch  in  thickness. 

The  reflecting  surface  of  the  laryngeal  mirror  may  vary  from  half  an 
inch  to  an  inch  and  a  quarter  in  diameter.  It  is  well  to  be  provided  with 
at  least  three  mirrors,  varying  in  size  between  the  dimensions  specified. 
The  largest-sized  mirror  is  called  No.  1,  the  middle-sized  one  No,  2,  and 
the  smallest  No.  3. 

For  ordinary  purposes,  a  No.  2  mirror  will  be  found  most  convenient. 

'  It  is  worthy  of  note  that  Garcia  never  really  followed  this  plan,  but,  in  point  of 
fact,  always  used  a  second  mirror  for  throwinj^  the  solar  rays  on  to  the  larynj^eal  mir- 
ror.    In  the  mirror  which  he  used  as  a  reflector,  he  also  saw  the  autoscopic  image. 

'  Zeitschrift  der  Ges.  der  Aerzte  7.\\  Wien,  April  20,  ISjS. 

^  Wien.  Medizin.  Wochenschrift,  March,  1858:  and  Physiolog.  Unters.  mit  Garcia's 
Kehlkopfspiejel,    mit  iii.   Tafeln.  Sitzber.    der   k.k.     Akademie    Wiss.  in  Wien,  vom 
29  April,  bd.  xxix.  p.  557.     (Afterward  rejirinted  in  a  separate  form.) 
11 
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It  may  be  of  square,  circular,  or  oval  shape.  The  circular  mirrors  cause 
least  irritation,  except  when  enlarged  tonsils  are  present,  in  which  case 
the  oval  mirrors  are  most  suitable.  The  shank  of  the  mirror  should  be  of 
German  silver;  it  ought  to  be  about  four  inches  in  length,  and  one-tenth 
of  an  inch  in  thickness,  and  should  be  soldered  to  the  back  of  the  mirror,  so 
that  the  latter  forms  with  it  an  angl«  of  about  120  deg.  The  handle  should 
be  about  three  inches  in  length,  and  rather  more  than  a  quarter  of  an  inch 
in  thickness.  The  shank  or  stem  of  the  mirror  is  sometimes,  for  the  sake  of 
portability,  made  to  slide  into  a  hollow  wooden  handle,  and  is  fixed  there 
by  a  screw,  as  is  shown  in  the  annexed  drawing  (Fig.  12,  B).  The  little 
screw  referred  to  is,  however,  apt  to  get  loose,  and  if  the  stem  is  made 
movable,  it  should  be  screwed  into  the  handle — the  end  of  the  stem 
itself  forming  the  screw.  It  is  better,  perhaps,  to  have  the  stem  im- 
movably fixed  to  the  handle,  as  firmness  is  thereby  ensured. 

Arrangemeyits  for  Reflecting  the  Light. — For  throwing  a  light  on  to 
the  laryngeal  mirror,  and  thus  into  the  larynx,  it  will  be  found  most 
convenient  to  employ  a  circular  mirror  about  three  inches  and  a  half  in 


Fig.  12. — The  Laryngeal  Mirror:  A,  diapram  pho^ring  the  exact  sizes  of  the  reflecting  snrface  of  the 
mirrors  Kos.  1,  2,  and  3 ;  Ji,  the  mirror  and  holder  (half-size)  seen  in  profile. 

diameter,  with  a  small  hole  in  the  centre.'  When  artificial  light  or 
diffused  daylight  is  employed,  the  mirror  should  be  slightly  concave,  and 
have  a  focal  distance  of  about  fourteen  inches;  but  when  solar  light  is 
made  use  of,  the  surface  of  the  mirror  should  be  plane.  The  mirror  may 
be  attached  in  some  way  to  the  operator's  head,  or  fixed  to  a  horizontal 
arm,  which  is  connected  with  the  body  of  the  lamp  (Tobold),"  The 
former  plan  is  by  far  the  most  convenient,  and  the  mirror  may  be  worn 
either  opposite  one  of  the  eyes  (Czermak),'  in  front  of  the  nose  and  mouth 
(Bruns),*  or  on  the  forehead  (Fournie,''  Johnson, °  etc.).  Of  these  positions, 
the  first  is,  on  theoretical  grounds,  the  most  perfect;  the  last  the  easiest 
in  practice.  The  plan  of  looking  through  the  hole  of  the  reflector  offers 
the  great  advantage  of  entirely  protecting  the  observer's  eyes  from  the 
glare  of  the  light  ;  for  whilst  the  luminous  rays  necessarily  fall  obliquely 

■  The  reflector  should  not  merely  be  left  unsilvered  in  the  centre,  but  should  be 
actually  perforated ;  otherwise  the  glass  makes  a  slight  focal  inequality  between  the 
two  eyes.  Laryngoscopes,  made  in  every  respect  according  to  my  directions,  are  sold 
by  Messrs.  Mayer  it  Meltzer.  71  Great  Portland  Street. 

-  Laryngoscopie,  etc.,  Berlin,  1874,  p.  19.  ^  Loc.  cit. 

*  Die  Laryngoscopie,  Tubingen,  187^.  *  Loc.  cit. 

*  Lectures  ou  the  Laryngoscope,  1864. 


THE  LARYNGOSCOPE  AND  ITS  ACCESSORY  APPARATUS.       163 


on  the  mirror,  and  therefore  do  not  reach  the  pupil  of  the  eye  immediately 
behind  it,  the  other  eye  is  also  within  the  shadow  of  the  reflector.  It  is 
only  in  the  first  position,  moreover,  that  the  observer  can  look  through 
the  hole  in  the  reflector;  if, 
therefore,  either  of  the  other 
methods  is  practised,  the  re- 
flector need  not  be  perforated. 
The  reflector  may  be  attached 
to  the  operator's  head,  either  by 
a  spectacle-frame  (Semeleder),' 
or  bv  a  frontal  band,  as  recom- 
mended by  Kramer,  and  first 
employed  by  Bruns.^  The  spec- 
tacle-frame, with  the  upper 
halves  of  the  rim  removed  (as 
seen  in  Fig.  13),  is  the  arrange- 
ment which  I  have  found  most 
convenient.  In  either  case  the 
mirror  should  be  connected  with 
its  support  by  a  ball-and-socket 
joint.  The  hole  in  the  centre 
of  the  reflector  should  be  ob- 
long, and  when  placed  in  front 
of  the   eye,    its   long   diameter 

should  correspond  with  the  long  diameter  of  the  eye.  A  hole  of  this  shape 
allows  for  the  varying  distance  between  the  nose  and  eyes  in  different 
people,  and  for  the  varying  position  of  the  centre  of  the  reflector,  in  its 


Fig.  13. — Reflector  attached  to  spectacle-frame,  from 
which  the  upper  halves  of  the  rims  have  been  removed.  At 
the  back  of  the  reflector  (S)  is  a  small  cup,  into  which  a 
ball  connected  with  the  spectacle-frame  fits.  A  ring  is 
screwed  oyer  the  ball,  and  the  joint  is  thus  formed  at  {J). 


Fig    14.— The  Author's  Rack-Movement  Lamp.     The  chimney  of  the  lamp  is  made  of  metal,  a  round 
)iole  bi  ing  left  where  the  lens  fits  in. 

different  degrees  of  inclination.  Practitioners  who  labor  under  defective 
vision  will  find  it  convenient  to  have  suitable  glasses  fitted  to  the  spec- 
tacle-frame of  the  frontal  reflector. 

Illumination. — Any  lamp  that  gives  a  bright  steady  light  answers  the 
purpose  perfectly  well.  Many  of  the  most  valuable  observations  have 
been  made  with  a  common  "moderator."  An  argand  gas-burner  will  be 
fownd  very  convenient,  especially  if  constructed  on  the  reading-lamp 
principle,  so  that  it  can  be  fixed  at  different  heights.     My  rack-movement 


*  Die  Laryngoscopie,  etc.,  Wien,  1863,  p.  13. 


'  Loc.  cit.  p.  23. 
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laryngoscopic  lamp,  which  readily  admits  of  perpendicular  and  horizontal 
movement,  will  be  found  to  greatly  facilitate  the  management  of  the 
light.  Its  action  is  shown  in  Fig.  14.  The  power  of  the  light  is  increased 
by  a  lens  placed  in  front  of  the  flame.  My  lamp  is  now  used  in  nearly 
every  hospital  in  this  country  where  laryngoscopy  is  systematically  em- 
ployed. 

For  use  at  the  bedside,  where  gas  is  not  at  hand,  my  new  clinical 
lamp  will  be  found  very  serviceable.  It  has  the  same  action  as  the  rack- 
movement  lamp,  but  paraffin  is  used  for  illumination  instead  of  gas.  It 
makes  a  very  useful  lamp  for  the  consulting-room.  By  reference  to  the 
wood-cut  (Fig,  15),  it  will  be  seen  that  the  base  of  the  apparatus  can  be 
hooked  on  to  the  bar  of  a  bed,  and  that  the  perpendicular  stem  rotates, 


Fig.  15. — The  Clinical  Lamp.     In  the  illustration,  the  lamp  is  seen  hooked  on  to  the  horizontal  bar  of 
a  bed ;  the  dotted  Lnes  show  the  position  of  the  base  when  the  lamp  is  standing  ou  a  table. 

so  as  to  adapt  itself  to  this  position.  On  the  other  hand,  when  in  use  on 
the  table,  the  stem  can  be  easily  adapted  to  the  upright  position,  by  means 
of  the  screw  at  its  foot. 

In  the  various  lamps  or  lanterns  recommended  by  different  foreign 
laryngoscopists  (Tobold,'  Moura-Bourouillou,''  etc.,  etc.),  the  arrangement 
of  lenses  in  each  of  them  is  only  applicable  to  the  particular  lamp  for 
which  it  was  contrived.  This  serious  objection  to  the  various  kinds  of 
illuminating  apparatus  hitherto  in  vogue,  led  me  to  contrive  a  light-con- 
centrator of  more  extensive  application.  It  not  only  gives  a  very  brilliant 
light,  but  is  at  the  same  time  much  smaller,  and  therefore  much  more 
portable  than  any  of  those  hitherto  in  use,  and  it  can  be  employed  with 
any  kind  of  lamp,  or  even  a  candle.  It  consists  of  a  small  metal  cylin- 
der, three  and  a  half  inches  long,  and  two  and  a  half  in  diameter.  This 
^is  closed  at  one  end,  and  at  the  other  there  is  a  plano-convex  lens,  the 
plane  surface  of  which  is  next  the  flame.  The  lens  is  two  and  a  half 
inches  in  diameter,  and  is  about  one-third  of  a  sphere.  In  the  upper  and 
under  surfaces  of  the  cylinder  (opposite  each  other)  are  two  round  aper- 
tures, two  inches  and  a  quarter  in  diameter.  These  holes  are  not  equi- 
distant from  the  two  ends  of  the  tube,  but  so  near  to  the  closed  extremity 
that  a  line  passing  perpendicularly  through  their  centres  would  be  about 

'  Loc.  cit.  p.  19.  '  Traite  pratique  de  laryngoscopie,  etc.,  Paris,  1864. 
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two  inches  and  a  half  from  the  plane  surface  of  the  lens,  and  rays  of  light 
pass  throug"h  in  comparatively  parallel  directions.  At  the  lower  part  of 
,  the  tube  are  two  semicircular  arms,  which,  by  means  of  a  screw  at  the 
side,  can  be  made  to  grasp  tightly  the  largest  lamp-chimney,  an  oi'dinary 
candle,  or  even  the  narrow  stem  of  a  single  gas-jet.  The  practitioner, 
therefore,  who,  in  visiting  patients,  carries  my  light-concentrator,  can 
always  feel  certain  of  being  able  to  illuminate  the  fauces.  The  apparatus 
is  passed  over  the  chimney,  till  the  centre  of  the  lens  is  opposite  the  most 
brilliant  part  of  the  flame,  and  then,  by 
a  few  turns  of  the  screw,  the  concentra- 
tor is  fixed  in  position.  When  a  candle 
is  employed,  the  flame  is  in  the  centre 
of  the  tube. 

In  the  side  of  the  tube  near  the  lens 
are  two  ivory  knobs  covered  with  cork, 
which  enable  the  practitioner  to  hold 
the  concentrator  and  remove  it  from  the 
lamp,  even  when  it  is  extremely  hot. 
For  the  consulting-room  the  light-con- 
centrator  may  be  most  advantageously 
employed  either  with  an  argand  gas-bur- 
ner, a  paraffin,  moderator,  or  reading 
lamp.  The  latter  kind  of  lamp,  with  an. 
argand  gas-burner,  w' ill  be  found  conve- 
nient, though  my  rack-movement  laryn- 
goscopic  lamp  is  the  best  that  can  be 
employed. 

The  light  of  a  candle,  strengthened 
by  this  concentrator,  will  be  found  to 
equal  that  given  by  an  ordinary  lamp. 
When  the  practitioner  has  only  a  centre 
gaselier  at  his  command,  the  light-con- 
centrator should  be  applied  to  the  only 
jet  whicli  is  lighted;  and  as  it  is  not  generally  possible  to  pull  a  gaselier 
sufficiently  low  down  to  make  the  examination  in  the  ordinary  way,  under 
these  circumstances  both  patient  and  practitioner  must  stand  uprigiit. 

Besides  the  concentrator  just  described,  I  have  had  a  smaller  illumin- 
ating apparatus  constructed,  which  is  called  my  "  miniature  light-concen- 
trator." The  principle  is  the  same  in  both;  but  in  the  latter  the  metal 
cylinder  is  only  two  inches  in  length,  and  an  inch  and  a  half  in  diameter: 
it  is  only  suited  for  the  small  paraffin  lamp,  which  is  sold  with  it.  This 
lamp,  which  measures  only  four  inches  from  its  foot  to  the  top  of  the 
chimney,  is  like  a  little  vial,  and  has  a  metal  screw  stopper,  so  that  it  can 
be  carried  about  with  safety. 

It  has  been  already  observed  that  the  employment  of  a  reflector  is  not 
absolutely  necessary  for  throwing  a  liglit  on  to  the  laryngeal  mirror. 
The  solar  rays,  or  diffused  light,  on  a  bright  day,  may  be  concentrated  on 
the  laryngeal  mirror.  In  the  former  case,  the  surface  of  the  reflector 
must  be  plane  ;  in  the  latter,  tlie  usual  concave  mirror  may  be  used.  The 
patient  should  sit  with  his  back  turned  obliquely  to  the  window,  and  the 
practitioner  opposite  him.  The  sunlight  in  this  way  passes  over  the  pa- 
tient's shoulder  to  the  reflector,  and  is  thence  projected  on  to  the  laryn- 
geal mirror.  In  other  respects  the  examination  is  conducted  in  the  same 
way  as  when  artificial  light  is  used. 


Fig.  16. — The  Light-Concentrator.  In  the 
drawing,  the  concentrator  is  fixed  on  to  a  can- 
dle by  ii.eans  of  two  arms  (a).  In  using  a  lamp, 
the  arms  embrace  the  chimney:  »,  screw  for 
tightening  the  arms;  6,  one  of  the  cork  knobs 
for  taking  hold  of  the  concentrator  when  hot. 
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When  the  observer  docs  not  make  use  of  a  reflector,  the  rays  of  light 
must  be  thrown  from  a  lamp  directly  into  the  patient's  mouth,  or  else  the 
luminous  rays  must  be  projected  from  a  light  in  less  close  proximity  by 
a  lens  placed  in  front  of  the  flame.  In  using  an  ordinary  lamp  for  direct 
illumination,  either  a  common  plano-convex  lens  may  be  used,  or  a  large 
glass  globe  about  six  inches  in  diameter,  filled  with  water.  The  latter 
kind  of  concentrator  (the  so-called  Schusterkugel)  was  first  recommended 
by  Tiirck,*  and  afterward  adopted  by  Stoerk;  but,  whilst  the  former 
soon  abandoned  its  use  in  favor  of  the  reflector,  the  latter  still  employs  it 
almost  invariably.  This  apparatus  has  been  further  improved  by  Dr. 
Walker,  of  Peterborough.  It  gives  a  brilliant  light,  which  is  most  in- 
tense at  about  twenty  inches  from  the  globe.  As  it  is  quite  impossible 
to  carry  this  enormous  glass  globe  about,  its  use  is  necessarily  confined 
to  the  practitioner's  consulting-room. 

A  much  more  convenient  plan  is  that  adopted  by  several  of  the  French 
physicians,  which  may  be  thus  described:  A  lamp  provided  with  a  lens 
is  placed  on  a  table  so  narrow,  that  the  laryngeal  mirror  can  be  used  by 
the  practitioner  on  a  patient  sitting  on  the  opposite  side  of  the  table.  A 
shade  screens  the  light  from  the  observer's  eyes,  whose  face,  in  this  mode 
of  examination,  is  close  to  the  lamp.  In  applying  remedies,  the  lamp  is 
between  the  arms  of  the  practitioner,  who,  as  it  were,  embraces  it.  Dr. 
Fauvel,  of  Paris,  uses  a  table  about  three  feet 
long  and  one  foot  broad,  in  three  leaves;  the 
centre  leaf,  on  which  a  moderator  lamp  rests,  can 
be  screwed  up  and  down  to  different  heights  for 
different  patients.  Dr.  Krishaber  °  employs  a  sim- 
ple round  table  of  small  dimensions. 

For  direct  illumination  the  oxy-hydrogen  lime 
light  is  by  far  the  best  that  has  yet  been  invented, 
and  is  especially  adapted  for  demonstrations  of 
cases  to  a  number  of  persons.  Not  only  is  the 
light  superb,  but  the  mode  of  illuminating  is  much 
less  fatiguing  to  the  operator  when  a  large  num- 
ber of  cases  have  to  be  seen,  and  the  heat,  if  not 
actually  less,  is  less  felt  on  account  of  its  being 
further  removed  from  him.* 

Magnifying   Instruments.  —  Various    instru- 
ments have  been  invented  for  increasing  the  size 
of  the  laryngeal  image,  but  they  are  of  no  use  in 
the  treatment  of  disease.     As  early  as  1859,  Dr. 
Wertheim,  of  Vienna,  recommended  concave  la- 
ryngeal  mirrors  for  this  purpose;  and  later.  Dr. 
Tiirck,*  calling  attention  to  the  fact  that  the  la- 
ryngeal image  is  made  up  of  a  number  of  parts 
at  different  distances,  suggested  the  use  of  a  small  telescope  which  he 
had  fitted  to  his  illuminating  apparatus.     Finally,  Voltolini*  made  some 
further  improvements  in  the  apparatus. 


Fig.   17.— The  Head-rest. 


'  Zeitschrift  der  Gesellschaft  der  Aerzte,  Nro.  8, 1859,  und  AUgem.  Wien.  Med. 
Zeitung,  Nro.  15,  1859. 

'  Diet.  Encyclop.  des  Sciences  Medicales,  Paris,  1868. 

^  A  full  description  and  illustration  of  this  method  of  illumination  will  be  found  in 
my  work  on  The  Laryngoscope,  'M  edition,  p   46. 

•»  Klinik  der  Krankheiten  des  Kehlkopfs,  etc.,  p.  137,  Wien,  1866. 

*  Galvano  caustik,  p.  93. 
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Micrometers. — For  measuring  the  exact  size  of  difTeront  parts  of  tlie 
lar\-nx,  and  for  estimating  distances,  Merkel,'  of  Leipzig,  and  Mandl,'  of 
Paris,  have  suggested  the  plan  of  having  a  scale  scratched  on  the  laryn- 
geal mirror.  Dr.  Semeleder  ^  objected  to  this  mode  of  measuring,  as  it 
takes  so  much  away  from  the  reflecting  surface  of  the  mirror,  and  recom- 
mended that  the  scale  should  be  drawn  on  the  frame  of  the  mirror.  Though 
these  scales  might,  perhaps,  be  advantageously  employed  for  physiologi- 
cal investigations,  they  are  of  no  use  to  the  medical  practitioner. 

Larynyoscopic  Chairs,  Head-rests,  etc. — Most  people,  when  they  are 
about  to  have  the  throat  examined,  lean  back  in  the  chair,  throw  up  the 
head,  and  open  the  mouth.  This  attitude,  however,  is  very  ill  suited  for 
laryngoscopy,  where  both 
the  head  and  body  should 
be  kept  erect.  In  many 
cases  also — especially  where 
the  patient  is  at  all  nervous 
— in  applying  remedies  to, 
or  operating  on,  the  larynx, 
it  is  very  desirable  to  be 
able  to  steady  the  head,  I 
now  use  in  private  practice  a 
narrow-seated  high-backed 
chair  (Fig.  21).  The  seat 
measures  only  a  foot  in 
depth,  and  the  back  is 
thirty  -  four  inches  high. 
This  kind  of  chair  obliges 
the  patient  to  sit  upright, 
and  greatly  assists  in  stead- 
ying the  head.  I  formerly 
employed  a  head-rest  (Fig. 
17),  very  much  like  that  em- 
ployed by  photographers, 
except  that  instead  of  hav- 
ing a  stand  of  its  own,  it 
is  fixed  to  an  ordinary  chair. 
A  strong  metal  plate,  ter- 
minating in  a  ring  behind, 
is  screwed  to  the  under  sur- 
face of  the  frame  which  sup- 
ports the  seat;  and  another 
similar  projecting  ring  is 
screwed  to  the  top  bar  of 
the  chair.  A  strong  iron 
bar  passes  perpendicularly 
through  these  rings;  just 
above    the     upper    ring    it 

bends  obliquely  forward  for  about  half  a  foot,  and  then  again  passes  per- 
pendicularly upward  for  another  foot.  This  l)end  in  the  bar  prevents  the 
patient  leaning  back.  Sliding  on  the  perpendicular  bar,  is  a  broad,  curved, 
semicircular  pad,  which  supports  the  head,  and  can  be  fixed  at  any  height. 

'  Die  Funktionen  des  mensnhlichen  Schlund — u.  K^lkopfes,  p.  5,  Leipzig.  1863. 
'Trait;-  pratique  des  Maladies  du  Larynx,  etc.,  p.  flo,  Paris,  1872. 
'  Loc.  cit.  p.  27. 


Fig.  18. — LarynfroRcopic  Chair,  especially  adapted  for  hospi-_ 
tai  purjiORes.  At  a  a  lever  of  the  second  kind  is  brought  into  play 
through  b  and  c,  the  fulcrum  being  at  x.  By  pressing  on  the 
handle  o,  the  patient  is  at  once  raised  to  the  desired  elevation. 
On  the  other  hand,  by  pres-sing  on  rf  with  the  foot,  the  operator 
withdraws  the  bolt/ from  the  rack  z.  and  the  chair  gradually  de- 
scends. There  is  a  narrow  back-hoard  (g)  with  a  movable  head- 
Te?X,  (II).  which  slides  up  and  down  the  groove  (i),  and  can  be 
fixed  at  any  height  by  a  screw  at  the  back. 
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It  allows  the  patient  to  raise  his  head,  but  prevents  any  movement  back- 
ward or  laterally.  The  apparatus  is  not  unsightly,  if  the  metal  part  is 
made  of  brass;  and  when  the  support  is  not  required,  the  perpendicular 
bar  and  head-rest  can  be  altogether  put  away. 

For  hospital  practice,  and  especially  when  the  oxy-hydrogen  light  is 
used,  the  laryiigoscopic  chair  represented  in  Fig.  18  will  be  found  the 
most  convenient.  It  enables  the  operator  to  raise  or  lower  the  patient 
without  rising  from  his  seat. 
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The  only  principle  concerned  in  the  art  of  laryngoscopy  is  the  optical 
law,  that  when  rays  of  light  fall  on  a  plane  surface,  the  angle  of  reflection 
is  equal  to  the  angle  of  incidence.  A  small  mirror  is  placed  at  the  back 
of  the  throat,  at  such  an  inclination  that  luminous  rays  falling  on  it  are 
projected  into  the  cavity  of  the  larynx;  at  the  same  time  the  image  of 
the  interior  of  the  larynx  (lighted  up  by  the  luminous  rays)  is  formed  on 
the  mirror,  and  seen  by  the  observer.  The  mirror  is  held  obliquely,  so 
that  it  forms  an  angle  of  rather   more   than  45°  with  the  horizon.     The 

plane    of    the    laryngeal    aperture 

(bounded    by    the    epiglottis,    the 

;:;;:::::.;:;;""""""•-«'     ary-epiglottic  folds,  and  the  aryte- 
■     noid  cartilages),  is  also  oblique,  the 
epiglottis   being   higher  than    the 
apex  of  the  arytenoid  cartilage. 

The    annexed    diagram     shows 
the  position  of  the  different  parts, 
and  explains  their  reflection.     Let 
Fig.  i9._Diagram  showing  the  reiatire  positions     ^^^  represent  the  plane  of  the  laryn- 

of  the  planes  of  the  laiynx  and  laryngeal  aperture.  geal   mirror,  ^  the  plane  of    the  up- 

per opening  of  the  larynx,  and  o 
the  observer.  In  the  plane  of  the  larynx,  a  represents  the  arytenoid  carti- 
lages, aethe  ary-epiglottic  folds,  and  e  the  epiglottis;  the  rays  from  these 
parts  impinge  on  the  mirror,  as  a,  ae,  and  e,  and  are  thence  reflected  to  the 
observer  at  o.  Thus  the  epiglottis,  which  is  really  the  highest  in  the  throat, 
appears  at  the  upper  part  of  the  mirror,  the  ary-epiglottic  folds  appear 
rather  lower  and  at  each  side  of  the  mirror,  whilst  at  the  lower  part  of 
the  mirror  are  the  arytenoid  cartilages.  These  remarks  apply  to  the  ver- 
tical reflection. 

The  only  inversion  which  takes  place  in  the  formation  of  the  image 
is  in  the  antero-posterior  direction;  the  part  which  in  reality  is  nearest  to 
the  observer,  the  anterior  commissure  of  the  vocal  cords  [ac  in  B,  Fig. 
20),  becomes  furthest  in  the  image  (ac  in  A,  Fig.  17),  and  the  posterior 
commissure,  pc,  which,  in  reality,  is  farthest  from  the  observer,  becomes 
nearest  in  the  image.'  The  symmetrical  character  of  the  image,  which 
makes  it  impossible  to  judge  of  right   and  left,  and  this  antero-posterior 

'  This  is  in  accordance  with  the  fundamental  optical  law  :  That  if  a  diverging 
pencil  of  light  fall  upon  a  plane  reflecting  surface,  the  focus  of  the  reflected  pencil  will 
be  at  the  same  distance  from  the^surface  as  that  of  the  incident  pencil,  but  on  the  oppo- 
site side  of  it. 
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inversion  which  actualh'  takes  place,  often  leads  people  to  form  erroneous 
opinions  concerning-  the  two  sides  of  the  larynx. 

The  lateral  relation  of  parts  in  the  image  must  now  be  considered. 
The  mirror  being  placed  above  and  behhid  the  laryngeal  aperture;  the 
rays  of  light  proceeding  from  the  larynx  pass  directly  upward  and  back- 
ward, and  the  patient's  right  vocal  cord  is  seen  on  the  left  side  of  the 
mirror,  and  the  left  vocal  cord  on  the  right  side  of  the  mirror  (just  as  the 
patient's  right  hand  is  opposite  the  observer's  left,  and  his  left  hand  oppo- 
site the  observer's  right).     In  the  annexed  cut  (Fig.  20),  a  wart  is  seen 


re 


5U....... 


Fto.  20. — Drawing  showing  the  Relation  of  Parts  in  the  Larynx  (B),  and  the  Laryngeal  Mirror  (A) :  ac, 
anterior  commissure  of  the  vocal  cords ;  pc,  posterior  commiBBure  of  the  vocal  cords ;  r,  right  vocal  cord  ; 
/,  left  vocal  cord,  with  a  wart  on  it 


on  the  left  vocal  cord  of  the  larynx  (B);  this  is  opposite  the  observer's 
right  hand,  and  it  appears  on  the  same  side  in  the  image  (A).  In  conse- 
quence, however,  of  the  antero-posterior  inversion  which  takes  place  as 
explained  in  the  last  paragraph,  if  the  fact  that  the  representation  of  the 
larynx  (A)  is  an  image  is  not  borne  in  mind,  it  would  lead  to  the  decep- 
tive idea  that  the  wart  was  on  the  right  vocal  cord.  In  examining  a 
laryngoscopic  drawing,  a  person  must  not  make  his  own  larynx  the  men- 
tal standard  of  comparison  as  regards  right  and  left,  but  must  recollect 
that  the  picture  represents  an  image  formed  on  a  mirror  held  obliquely 
above  and  rather  behind  the  larynx  of  another  person. 
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In  making  a  larvngoscopic  examination  there  are  three  stages. 

J^lrsf  tSiage. — The  patient  should  sit  upright,  facing  the  observer,  with 
his  head  inclined  very  slightly  backward.  The  observer's  eyes  should  be 
about  one  foot  distant  from  the  patient's  mouth,  and  a  lamp  burning  with 
a  strong  clear  light  should  be  placed  on  a  table  at  the  side  of  the  patient, 
the  flame  of  the  lamp  being  on  a  level  with  the  patient's  eyes.  The  ob- 
server should  now  put  on  the  spectacle-frame  with  the  reflector  attached, 
and  directing  the  patient  to  open  his  mouth  widely,  should  endeavor  to 
throw  a  disk  of  light  on  to  the  fauces,  so  that  the  centre  of  the  disk  corre- 
sponds with  the  base  of  the  uvula.  If  the  observer  has  much  trouble  in 
projecting  the  light  on  to  the  fauces,  he  will  find  it  convenient  to  incline 


Pig.  21. — Laryngoscopy — Third  Stage,  showing  position  of  practitioner  and  patient. 


the  reflector  at  a  suitable  angle  before  putting  on  the  spectacle-framei 
Thi'^  may  be  done  as  follows:  Taking  the  spectacle-frame  in  the  hand^ 
with  the  mirror  attached,  so  that  the  central  aperture  in  it  would  com* 
opposite  to  the  pupil  of  the  operator's  right  eye,  and  fixing  the  joint  sc 
that  the  back  of  the  mirror  is  parallel  with  the  spectacle-frame,  the  outei 
edge  of  the  reffector  should  be  pushed  rather  more  than  a  quarter  of  aii 
inch  forward  or  backward,  according  as  the  lamp  is  on  the  right  or  left 
side  of  the  patient.  If  the  observer  has  chosen  his  position  and  placed 
the  lamp  as  directed,  on  putting  on  the  spectacle-frame,  a  beautiful  lumi' 
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nous  disk  will  appear  at  the  back  of  the  throat.  When  direct  light  is 
used,  the  first  stage  is  much  simplified,  as  the  patient  has  only  to  sit  op- 
posite the  lens  of  the  lamp,  as  described  at  page  165. 

Second  Stage. — The  patient  should  be  directed  to  put  out  his  tongue, 
and  the  observer  should  hold  the  protruded  organ  gently  but  firmly  be- 
tween the  finger  and  thumb  of  his  left  hand,  the  thumb  being  above  and 
the  finger  below.     To  prevent  the  tongue  slipping,  the  observer's  hand 


Fig.  22. — Diafn^m  showine  the  Angles  of  Incidence  and  Reflection  in  Ordinary,  and  Infra-Rlottic, 
Larynis'OKCopy  :  A,  side  view  of  mirror,  when  i)roperly  introdured.  It.  is  seen  to  i)U8h  back  the  uvula  toward 
the  posterior  nares.     B,  side  view  of  infra-glotiic  mirror  ;  C,  left  vocal  cord. 

should  be  previously  enveloped  in  a  small  soft  cloth  or  towel,  and  he 
should  be  careful  to  keep  his  finger  rather  above  the  level  of  the  teeth, 
in  order  that  the  frsenum  may  not  be  torn.  The  position  of  the  practi- 
tioner and  patient  is  shown  in  Fig.  21.  In  cases  that  are  likely  to  re- 
quire local  treatment,  the  patient  should  be  taught  to  hold  out  his  own 
tongue,  so  that  the  operator  may  be  able  to  introduce  the  mirror  with 
his  left  hand,  whilst  with  the  right  he  applies  the  remedy  to  the  affected 
part. 
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Fig.  23.— The  Position  of  the  Hand  and  Mir 
ror,  when  the  latter  has  been  properly  introduced 
for  obtaining  a  view  of  the  larynx. 


TJtird  Stage. — When  the  observer  has  practised  the  first  two  stages, 
he  should  take  a  small  laryngeal  mirror  about  half  an  inch  in  diameter, 
and  after  warming  its  reflected  surface  for  a  few  seconds  over  the  chimney 
of  the  lamp  (to  prevent  the  moisture  of  the  expired  air  being  condensed 
on  it),  should  introduce  it  to  the  back  of  the  throat.  In  holding  a  mirror 
over  a  lamp,  the  little  glass  is  first  covered  with  a  film  of  moisture,  which 

quickly  clears  away.      Directly    the 
glass  is  clear,  it  is  the  right  tempera- 
""IT' — '::=^— a  ^"'^^ — neither  too  hot  nor  too   cold 

C^  £\,-''r'^  ''^g"  -'  '\  — to    be   introduced.     Before  intro- 

ducing the  mirror,  however,  lest  it 
should  be  accidentally  too  hot,  the 
practitioner  should  test  its  tempera- 
ture by  placing  it  on  the  back  of  his 
hand.  Supposing  that  the  various 
steps  already  described  have  been 
followed,  and  that  there  is  a  steady 
disk  of  light  on  the  base  of  the  uvula, 
the  laryngeal  mirror  should  now  be 
introduced  ;  but  no  attempt  should 
ever  be  made  unless  perfect  illumi- 
nation has  first  been  effected.  To 
pass  the   mirror  to  the  back  of  the 


mirror 
throat  with  as  little  annoyance  as 
possible  to  the  patient,  the  following 
method  should  be  adopted  :  The 
handle  of  the  mirror  should  be  held 
like  a  pen  in  the  right  hand,  and  quickly  introduced  to  the  back  of  the 
throat,  its  face  being  directed  downward,  and  kept  as  far  as  possible  from 
the  tongue  in  the  median  line  of  the  mouth  (Fig.  23).  The  posterior 
surface  of  the  mirror  should  rest  on  the  uvula,  which  should  be  pushed 
rather  upward  and  backward,  toward  the  posterior  nares  (Fig.  22). 
When  the  mirror  has  thus  been  introduced  without  irritating  the  fauces, 
the  observer  should  raise  his  hand  slightly  and  direct  it  outward  toward 
the  corner  of  the  mouth.  This  rotatory  movement,  which  alters  the  in- 
clination of  the  mirror,  and  turns  its  face  more  toward  the  perpendicu- 
lar (whilst  the  hand  is  thereby  kept  entirely  out  of  the  line  of  vision), 
should  be  effected  rather  slowly,  so  that  it  can  be  arrested  directly  the 
larynx  comes  into  view.  After  introducing  the  mirror,  the  observer 
can,  if  he  chooses,  steady  it,  by  resting  the  third  and  fourth  fingers 
against  the  patient's  cheek.  The  exact  angle  which  the  mirror  should 
bear  to  the  laryngeal  aperture  must  depend  on  a  number  of  circumstances, 
such  as  the  degree  of  flexion  backward  of  the  patient's  head  ;  the  particu- 
lar angle  which  the  plane  of  the  laryngeal  aperture  bears  to  the  horizon 
in  the  case  undergoing  inspection  ;  and  on  the  direction  which  the  ray 
must  take  to  reach  the  observer's  eye — that  is  to  say,  on  the  position  of 
the  observer  (Fig.  23).  The  practitioner  should  learn  to  introduce  the 
mirror  with  either  hand,  for  by  so  doing  any  false  ideas  concerning  a 
supposed  asymmetrical  condition  will  be  at  once  corrected  ;  and  whilst, 
for  the  purpose  of  diagnosis,  it  is  very  desirable  to  be  able  to  use  eithei 
hand,  in  the  application  of  remedies  to  the  larynx,  ambidexterity  is  abs 
lutely  essential 

Beginners,  in  their  anxiety  to  get  a  good  view,  often  give  rise  to  faa 
cial  irritation,  by  keeping  the  mirror  too  long  in  the  patient's  mouth  j 


.t 
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but  one  of  the  commonest  mistakes  made  by  tliose  unpractised  in  tlie  use 
of  the  laryngoscope,  consists  in  introducing  the  laryngeal  mirror  before 
the  disk  of  light  has  been  steadily  concentrated  on  the  base  of  the  uvula. 
The  imperfect  illumination  causes  the  operator  to  touch  the  back  of  the 
throat  in  several  places  before  it  is  put  on  the  right  spot.  Again,  begin- 
ners often  lose  the  light,  even  after  they  have  thrown  the  rays  in  the 
first  instance  in  the  proper  direction  ;  under  these  circumstances,  in- 
stead of  withdrawing  the  laryngeal  mirror  and  redirecting  the  light  on  to 
the  centre  of  the  fauces,  as  the  skilled  laryngoscopist  would  do,  the  be- 
ginner moves  his  head  (which  supports  the  frontal  mirror)  in  the  hope 
of  thus  being  able  to  throw  the  light  in  the  right  place,  the  laryngeal 
mirror  being  kept  in  the  meantime  in  the  patient's  throat,  where  it  is 
certain  to  cause  irritation.  This  is  a  fatal  error.  The  practitioner 
should  recollect  that  when  an  act  of  retching  has  once  taken  place,  it 
is  afterward  often  impossible  to  get  a  good  view  of  the  larynx  at  the 
same  sitting.  Moreover,  the  act  of  retching  always  causes  consider- 
able temporary  congestion  of  the  laryngeal  mucous  membrane,  and  thus 
is  apt  to  lead  the  inexperienced  to  very  erroneous  conclusions.  It  is, 
therefore,  better  to  introduce  the  mirror  any  number  of  times,  keeping 
it  in  the  throat  only  for  a  few  seconds  each  time,  than  to  let  it  remain 
longer,  and  thus  limit  the  examination  to  one  inspection.  The  novice 
must  be  careful  to  avoid  touching  the  tongue  with  the  mirror,  for  this 
procedure  irritates  the  throat,  and  spoils  the  reflecting  surface  of  the  mir- 
ror for  the  time.  This  can  generally  be  avoided  by  keeping  the  back  of 
the  mirror  in  close  proximity  to,  but  not  letting  it  touch,  the  palate.  In 
some  people,  however,  the  uvula  is  in  actual  contact  with  the  back  of  the 
tongue,  and  as  in  inspiration  or  vocalization  the  uvula  is  raised,  such  per- 
sons should  be  directed  to  inspire  deeply,  or  to  produce  some  vocal  sound 
(such  as  "ah,"  "eh,"  "oh,"  etc.)  ;  the  mirror  can  then  be  easily  slipped 
in  between  the  uvula  and  the  tongue.  All  violence  or  even  roughness 
must  be  carefully  avoided,  the  tongue  must  be  held  out  most  gently,  and 
the  laryngeal  mirror  placed  very  lightly  on  the  uvula.  Complicated  in- 
struments for  holding  the  mouth  open  almost  invariably  lead  to  failure. 

Special  Difficulties. — The  difficulties  solely  dependent  on  the  practi- 
tioner's want  of  dexterity  have  been  already  considered,  but  a  few  words 
must  be  devoted  to  those  in  part  due  to  the  patient.  The  obstacle  may  be 
either  undue  irritability  of  the  fauces,  a  peculiar  action  of  the  tongue,  an 
abnormal  size  of  the  tonsils,  or  a  pendent  condition  of  the  epiglottis. 

As  regards  faucial  irritability,  it  is  to  be  observed  that  though  this 
condition  sometimes  exists  of  itself,  it  is  far  more  often  caused  by  the 
clumsiness  or  inexperience  of  the  practitioner.  Most  patients  can  be  ex- 
amined with  facility  at  the  first  sitting,  and  only  a  small  proportion  re- 
quire any  training.  With  timid  patients — especially  women — on  first 
using  the  laryngoscope,  it  is  well  to  place  the  mirror  for  a  second  on  the 
back  part  of  the  palate,  without  being  too  particular  about  seeing  any- 
thing. By  introducing  the  mirror  once  or  twice  in  this  way,  the  patient's 
confidence  is  secured,  and  a  more  fruitful  examination  may  afterward  be 
made.  For  reducing  an  unusually  irritable  condition  of  the  fauces,  we 
may  have  recourse  to  several  expedients,  in  order  to  enable  the  patient  to 
tolerate  the  introduction  of  the  laryngeal  mirror.  Bromide  of  potassium 
is  generally  supposed  to  have  the  power  of  producing  anesthesia  of  the 
pharynx,  but  the  effects  of  this  drug  are  too  uncertain  to  meet  the  wants 
of  the  laryngoscopist.  The  method  of  frequently  painting  the  mucous 
membrane  with  chloroform,  ether,  or  solution  of  morphia,  recommended 
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by  Tiirck  '  and  Schroetter,*  is  tedious  and  attended  with  the  danger  of 
producing  serious  general  narcotism.  Von  Bruns '  advises  that  the  pharynx 
should  be  sprayed  with  a  sohition  of  tannin,  or  pencilled  with  a  mixture 
of  tannin  and  glycerine.  When,  however,  the  practitioner  requires  to 
make  an  immediate  inspection  of  the  larynx,  his  object  may  almost  always 
be  accomplished  by  directing  the  patient  to  suck  small  pieces  of  ice  con- 
tinuously for  fifteen  or  twenty  minutes.  This  remedy  rarely,  if  ever,  fails 
to  blunt  for  a  short  time  the  ordinary  sensitiveness  of  the  mucous  mem- 
brane. In  cases  where  it  is  necessary  to  carry  out  a  prolonged  local  treat- 
ment of  the  larynx,  as  in  the  removal  of  growths,  the  patient  may  be  di- 
rected to  practise  on  himself  daily  with  the  laryngeal  mirror. 

The  conformation  of  parts  occasionally  causes  some  difficulty.  Thus, 
■when  the  tongue  is  drawn  out,  it  sometimes  forms  an  arched  prominence 
behind,  which  causes  trouble  in  introducing  the  mirror,  and  difficulty  in 
seeing  it  when  in  situ.  This  position  of  the  tongue  is  due  to  reflex  action, 
and  will  be  best  avoided  by  pulling  the  tongue  less  forward  than  usual, 
keeping  it  level  with  the  mouth  (that  is  to  say,  not  holding  it  down  to- 
ward the  chin),  and  by  cautioning  the  patient  not  to  strain. 

Enlarged  tonsils  sometimes  embarrass  the  operator.  In  this  condition 
a  small  oval  mirror  should  be  used.  An  unusually  large  or  pendent  epi- 
glottis causes  a  more  serious  impediment  to  laryngoscopy.  When  the 
valve  is  very  large,  it  sometimes  shuts  out  the  view  of  the  larynx  ;  but 
the  same  result  is  more  often  caused  by  unusual  length  or  relaxation  of 
the  glosso-epiglottic  ligaments.  In  the  production  of  high  (falsetto) 
notes,  the  epiglottis  is  generally  raised,  and  this  also  happens  when  a  per- 
son laughs;  the  observer  will,  therefore,  do  well  to  take  advantage  of  these 
physiological  facts.  In  a  certain  number  of  cases,  however,  the  epiglottis 
remains  obstinately  pendent.  For  elevating  the  valve  in  these  cases,  va- 
rious instruments  have  been  invented,  but  they  seldom  prove  of  any  ser- 
vice. Some  of  the  German  laryngoscopists  recommend  that  a  thread 
should  be  passed  with  a  curved  needle  through  the  epiglottis.  An  assist- 
ant, standing  behind  the  patient,  draws  the  thread  over  the  patient's  face 
and  head,  or  the  opposite  end  of  the  thread  may  be  tied  round  the  pa- 
tient's ears.  Most  of  the  instruments  hitherto  invented,  however,  cause 
so  much  irritation  that  they  cannot  often  be  employed  with  advantage.* 
When  the  epiglottis  covers  the  larynx  in  the  manner  described,  the  laryn- 
geal mirror  should  be  introduced  lower  in  the  fauces,  and  more  perpen- 
dicularly than  is  usually  suitable.  In  almost  all  cases  the  arytenoid  carti- 
lages, surmounted  by  the  capitula  Santorini,  can  be  seen,  and  from  them 
we  can  judge  with  tolerable  certainty  as  to  the  mobility  of  the  vocal  cords; 
the  state  of  the  mucous  membrane  of  the  larynx  in  other  parts  cannot, 
however,  be  safely  inferred  from  the  condition  of  that  which  covers  the 
arytenoid  cartilages. 

'  Klinik  der  Krankheiten  des  Kehlkopfs,  Wien,  1866,  p.  551  et  seq. 

-  Jahresbericht,  etc.  lop.  cit. ),  1870,  p.  34. 

^  Die  Laryngosk.  u.  die  Laryngosk.  Chirurgie,  Tiibingen,  1865,  p.  53. 

"  See  Turck  :  Klinik  der  Kehlkopfskrankheiten.  Wien,  1866,  p.  551  et  seq. ;  Tobold : 
Laryngoscopie.  Berlin,  1874,  p.  449  et  seq. ;  Oertel  :  Deutsches  Archiv  fur  klin.  Medi- 
cin,  vol.  XV.,  Heft  3  and  4;  and  my  work  on  The  Laryngoscope,  Third  edition,  p.  85. 
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Auto-Laryngoscopy. 

Those  who  desire  to  acquire  dexterity  in  introducing  the  mirror  at 
their  own  expense,  rather  than  tiiat  of  their  patients,  and  those  who  wish 
to  demonstrate  their  larynx  to  others,  sliould  learn  to  employ  the  laryn- 
goscope on  themselves. 

When  auto-laryn<:^oscopy  is  practised,  it  is  requisite  that,  besides  the 
circular  reflector  and  laryngeal  mirror,  another  mirror  should  be  used: 
this  must  be  placed  in  such  a  position  that  the  image  reflected  in  it  from 
the  throat-mirror  can  be  seen  by  the  autoscopist.  For  practising  auto- 
laryngoscopy,  Professor  Czermak  '  contrived  a  special  apparatus.  It  has 
a  large  reflector  and  quadrilateral  mirror,  each  supported  on  perpendicular 
bars.  These  mirrors  are  fixed  about  a  foot  apart,  and  both  can  be  turned 
in  almost  any  direction,  and  fixed  at  any  height.  In  using  this  apparatus, 
the  observer  should  sit  at  a  table  Avith  the  quadrilateral  mirror  a  few  inches 
in  front  of  his  mouth,  and  the  reflector  a  foot  further  back,  the  upper  edge 
of  the  square  mirror  being  level  with  the  lower  edge  of  the  reflector  be- 
hind it.  The  flame  of  the  lamp  should  be  near,  but  a  little  behind  and  to 
the  side  of,  the  quadrilateral  mirror.  The  observer  now  throws  the  light 
into  his  fauces  with  the  reflector,  introduces  the  warmed  laryngeal  mirror, 
and  sees  the  image  in  the  quadrilateral  glass.  People  facing  the  demon- 
strator can  see  the  image  in  the  laryngeal  mirror,  and  those  behind  him 
in  the  one  which  he  looks  at.  For  those  who  wish  to  make  accurate  phy- 
siological observations,  this  is  the  best  method  of  practising  auto-laryn- 
goscopy.  Those  who  object  to  purchase  a  special  apparatus  can  use  the 
ordinary  reflector  for  auto-laryngoscopy.  In  this  case,  all  that  is  requisite 
is  a  perpendicular  telescope-bar,  capable  of  being  made  about  a  foot  and 
a  half  in  length,  and  having  a  broad  firm  base:  at  the  top  of  the  bar  is  a 
small  projecting  ball,  which  fits  into  the  socket  at  the  back  of  the  ordinary 
reflector.  The  reflector  is  placed  on  a  table,  at  about  eighteen  inches  from 
the  observer,  between  whom  and  the  reflector  there  must  be  a  small  toilet 
mirror  or  hand-glass.  In  other  respects,  the  examination  must  be  conduct- 
ed as  already  described. 

A  simpler  method  of  practising  auto-laryngoscopy  is  that  recommended 
by  Dr.  George  Johnson.''     The  observer  puts  on  his  ordinary  reflector,  as 
though  he  were  going  to  examine  a  patient,  and  sits  facing  a  toilet  mirror. 
A  lamp  is  placed  on  one  side  of  the  observer,  in  a  line  with  the  mirror,  or 
slightly  behind  it,  and  by  manipulating  the  reflector  the  observer  now 
I  throws  the  light  on  to  the  image  of  his  fauces,  as  seen  in  the  toilet-glass. 
I  He  then  introduces  the  laryngeal  mirror  into  his  throat,  and  the  image  of 
\  the  larynx  formed  on  it  is  seen  in  the  toilet-glass,  both  by  the  demonstra- 
tor and  by  the  persons  standing  behind  him.      In  practising  auto-laryngo- 
scopy in  this  marnier,  the  practitioner  has  to  manage  the  light  in  the  same 
way  as  in  examining  patients,  and  he  thus  learns  to  overcome  one  of  the 
difficulties  of  laryngoscopy.     The  only  disadvantage  of  tiiis  method,  as 
compared  with  ttiat  of  Czermak,  is  that,  by  it,  tlie  rays  of  liglit  undergo 
an  additional  reflection  before  they  reach  the  larynx,  and  thus  the  image 
is  not  quite  so  distinct. 

'  Loc.  cit.,  pp.  1  and  28  (with  illustration).  *  Loc.  cit. 


176        DISEASES  OF  THE  PHARYNX,  LARYNX,  AND  TRACHEA. 


IjfFRA-GLOTTIC    LARYNGOSCOPY. 

Where  tracheotomy  has  been  performed,  and  a  fenestrated  canula  is 
■worn,  a  very  minute  mirror  may  be  introduced  through  the  tube  with  its 
face  directed  upward;  or  the  canula  may  be  removed,  and  the  mirror 
passed  into  the  wound  (Fig-.  22,  p.  171).  In  this  way  the  observer  obtains 
a  view  of  the  larynx  from  below. 

This  method  was  first  suggested  by  Dr.  Neudorfer,'  in  1858,  and  was 
first  carried  out  by  Professor  Czermak  *  in  the  following  year.  Since  then, 
various  observers  have  examined  patients  in  this  way,  and  I  have  myself 
often  had  the  opportunity  of  employing  the  mirror  from  below.  Some 
interesting  observations  made  by  a  medical  man  on  himself  have  been  re- 
corded by  Dr.  Semeleder.'  This  mode  of  examining  the  larynx,  though 
of  very  limited  application,  is  valuable,  because  it  generally  happens,  in 
cases  where  a  canula  is  worn,  and  air  is  inspired  mainly  through  the  tra- 
chea, that  the  epiglottis  does  not  rise  up,  but  remains  pendent,  in  inspira- 
tion; in  post-tracheotomy  cases,  also,  it  often  happens  that  the  epiglottis 
is  bound  down  over  the  larynx  by  old  cicatrices,  and  consequently  ordi- 
nary lar3'ngoscopy  is  useless.  It  is  well  to  remark  that  the  vocal  cords, 
when  observed  from  below,  have  a  reddish  color,  and  do  not  present  the 
peculiar  white  appearance  which  is  seen  when  the  laryngeal  mirror  is  placed 
on  the  uvula. 


THE   LARYNGEAL  IMAGE. 

The  rationale  of  the  formation  of  the  image  having  already  been  ex- 
plained (page  1G8),  the  special  description  of  its  individual  parts  will 
be  now  undertaken.  In  some  cases,  on  introducing  the  lar^-ngeal  mirror, 
only  the  epiglottis  may  be  visible,  with  perhaps  just  the  tips  of  the  capi- 
tula  Santorini  at  the  posterior  part;  whilst  in  others,  the  entire  length  of 
the  vocal  cords,  the  ventricular  bands,  the  small  cartilages  of  Wrisberg 
and  Santorini,  a  portion  of  the  cricoid  cartilage,  the  rings  of  the  trachea, 
and  perhaps  even  the  bifurcation  of  the  bronchi  below  it,  can  be  seen 
with  perfect  distinctness.  The  view  varies  in  different  cases  between 
these  two  extremes. 

The  einglottis  varies  very  much  in  appearance  in  different  individuals. 
In  some  cases  it  is  broad,  whilst  in  others  it  is  extremely  narrow;  in  some 
only  the  upper  surface  can  be  seen,  in  others,  where  the  epiglottis  is 
drawn  tightly  to  the  tongue,  onl}'^  the  under  surface  is  visible.  In  the 
centre  of  the  free  edge  is  a  slight  notch,  which  gives  to  the  epiglottis, 
when  seen  in  its  entirety,  its  foliate  appearance.  But  the  free  edge  of 
the  valve  is  more  often  turned  upon  itself,  so  that  in  the  reflection  the 
notch  is  lost  sight  of,  and  the  border  appears  round.  In  some  cases,  on 
account  of  the  inclination  of  the  epiglottis,  only  the  profile  of  its  free 
edge  is  visible  in  the  mirror.  In  these  cases  the  valve  is  represented  by 
a  thin  line.  As  a  rule,  there  is  seen  (Figs.  24  and  25) — 1st,  A  portion  of 
its  upper  surface  on  either  side  (w);  2dly,  its  free  edge  and  a  small  por- 
tion of  its  under  surface  turned  up  in  the  centre,  and  forming  a  kind  of 

'  Oesterreich.  Zeitschriffc  ftir  pract.  Heijkunde,  1858,  Nro.  4fi. 

'Wiener  Med.  Wochenschrift,  1851),  Nio.  11.  ''  Loc.  cit.  p.  24. 
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lip  (/)  ;  and  3clly,  anotlier  portion  of  its  under  surface,  below  and  behind 
the  lip,  projecting  as  a  rounded  prominence — the  cushion  (c).  The  upper 
surface  is  of  a  dull  pinkish  hue;  the  lip  is  of  a  decided  yellow  color, 
though  it  has  a  slight  shade  of  pink;  and  the  cushion  is  invariably  bright 
red.  In  some  cases  the  whole  of  the  under  surface  of  the  epiglottis  is 
seen,  and  then  it  is  of  a  bright  red  color.  This  normal  coloration  of  the 
under  surface  of  the  epiglottis  is  apt  to  be  mistaken  (by  those  unaccus- 
tomed to  the  use  of  the  laryngoscope)  for  congestion  of  the  mucous  mem- 
brane. Above  the  epiglottis,  the  glosso-epiglottic  folds  [f/e]  may  be  seen, 
passing  upward  and  backward  to  the  tongue,  the  posterior  superior  bor- 
der of  which  appears  as  a  horizontal  uneven  line. 

The  ary -epiglottic  folds  [ae)  which  form  the  lateral  boundaries  of  the 
upper  laryngeal  aperture,  can  be  seen  in  the  mirror  extending  obliquely 
downward  and  backward  from  the  epiglottis  to  the  arytenoid  cartilages. 
Near  the  latter  are  the  slight  pinkish  prominences  of  the  cartilac/es  of 
Wrisberf/  (c  W),  and  a  little  beyond  the  cartilages  of  Wrisberg,  in  the 
same  fold  of  mucous  membrane,  are  two  other  small  prominences,  the 
capitida  Santorini  {cS),  surmounting  the  arytenoid  cartilages. 


If 


7'/ 


Fig.  24. — Laryngoscopic  Drawing,  Bhowing  the  Vocal  Cords  tlrawn  widely  apart,  and  the  Posiiion  of  the 
various  Parts  Above  ami  Hcluw  tlie  Glottis,  during  Quiet  Inspiration:  £/e,  glosso-epiglottic  folds;  u, 
upper  SJirfacu  of  epiglotci.^ ;  I,  lip  of  epiglottis ;  c,  cushion  of  epiglottis ;  c,  ventricle  of  laryn.x ;  ae, 
ary-epiglottic  fold;  cIV,  cartilage  of  Wrisberg;  cS,  capitulum  Santorini;  com,  arytenoid  commissure; 
re.  vocal  cord  ;  vb.  ventricular  band  ;  pv,  processus  vocalis  ;  cr,  cricoid   cartilage  ;  «,  rings  of  trachea. 

Fig.  25. — Laryngosoopic  Drawing,  showing  the  Approximation  of  the  Vocal  Cord-s,  and  the  Position  of 
the  various  Parts  in  the  Act  of  Vocalization:  fl,  fossa  innominata  ;  sp,  sinus  pyriforrais;  ch,  cornu  of 
hyoid  bone;  c\\\  cartilage  of  Wrisberg;  cS,  capitulum  Santorini ;  a,  arytenoid  cartilages;  com,  arytenoid 
comniis.snre ;  pv.  processus  vocalis. 


The  cartilar/es  of  'Wrisberg  generally  appear  round,  but  sometimes, 
especially  in  thin  people,  they  have  a  triangular  shape — the  ape.\  of  the 
triangle  being  directed  outward.  The  capitula  Santorini  have  a  round- 
ish shape  in  the  healthy  larynx,  and  like  the  cartilages  of  Wrisberg  are 
most  distinct  when  the  vocal  cords  are  approximated.  But  the  clearness 
with  which  these  small  laryngeal  cartilages  can  be  seen,  depends  also  upon 
their  degree  of  development,  and  upon  the  amount  of  submucous  areolar 
tissue  surrounding  them;  sometimes  the  cartilage  of  Wrisberg  is  not  to 
be  seen  at  all,  whilst  occasionally  there  is  a  small  cartilage  between  it  and 
the  capitulum  Santorini.  The  breadth  of  the  ary-epiglottic  folds  varies 
in  different  people  and  in  different  states  of  the  larynx,  being  greater 
wlien  they  are  relaxed,  that  is,  in  inspiration,  and  narrow  when  they  are 
tense,  as  in  the  approximation  of  the  cords — especially  in  the  production 
of  high  notes.  The  ary-epiglottic  folds  have  been  well  described  by 
Stoerk,  as  having  almost  the  same  color  as  the  gums.  The  cartilages  of 
Wrisberg  and  Santorini  are  of  a  rather  brighter  and  deeper  color  than 
the  rest  of  the  mucous  membrane. 
13 


178       DISEASES  OF  THE  PHARYNX,  LARYNX,   AND  TRACHEA. 

Tlie  arytenoid  cartilages  (a)  are  easily  recognized  by  the  small  carti- 
lages of  Santorini  which  surmount  them.  They  can  be  best  seen  when 
the  vocal  cords  are  approximated.  The  mucous  membrane  covering  them 
is  generally  of  a  rather  redder  tinge  than  that  forming  the  ary- epiglottic 
folds.  Between  the  arytenoid  cartilages  is  a  fold  of  mucous  membrane, 
the  inter-arytenoid  fold  or  commissure,  which  is  most  apparent  when  the 
glottis  is  widely  open  (Fig.  24,  cofn);  when  the  arytenoid  cartilages  are 
approximated,  the  commissure  folds  together,  and  is  directed  backward 
(Fig.  25,  com).     It  is  of  a  yellowish  pink  color. 

The  ve?itricular  ba)ids  ivb),  formerly  called  the  false  vocal  cords,  are 
the  folds  of  mucous  membrane  which  are  seen  below  the  ary-epiglottic 
folds,  passing  obliquely  in  the  antero-posterior  diameter  of  the  larynx, 
from  the  arytenoid  cartilages  to  the  epiglottis.  They  are  thick,  rather 
prominent,  and  of  a  deeper  red  color  than  the  ary-epiglottic  folds.  Being 
rather  thinner,  and  more  prominent  at  their  lower  edge  (which  borders 
on  the  ventricle)  than  elsewhere,  this  part  has  a  lighter  tint  when  illu- 
minated than  the  rest  of  the  ligament.  When  the  vocal  cords  are  ap- 
proximated a  small  depression — the  fossa  innominata  ( /?') — may  be  seen 
near  the  epiglottis  between  the  ventricular  bands  below  and  the  ary-epi- 
glottic folds  above. 

The  openings  of  the  ventricles  {v)  can  sometimes  be  distinguished  as 
dark  lines,  between  the  ventricular  bands  and  vocal  cords.  They  are  best 
seen  in  the  healthy  larynx  of  a  thin  subject — especially  when  there  is  a 
slight  disposition  to  spasm. 

The  vocal  cords  (vc)  when  visible,  cannot  be  mistaken.  They  appear 
as  two  pearly  white  cords,  passing  from  the  base  of  the  arytenoid  carti- 
lages to  the  angle  of  the  thyroid  cartilage.  On  inspiration,  they  appear 
almost  to  touch  each  other  at  their  anterior  insertion,  but  to  be  separated 
from  a  quarter  to  half  an  inch  posteriorly.  On  phonation,  they  become 
parallel,  and  appear  to  approximate.  Each  vocal  cord  is  seen  to  termi- 
nate behind  in  the  angle  at  the  base  of  the  arytenoid  cartilage,  called  the 
vocal  process  {vp).  On  inspiration,  this  angle  is  directed  outward,  and 
the  glottis  has  a  lozenge-shape;  but  when  the  vocal  cords  approach  one 
another,  the  angle  is  turned  inward.  This  process  divides  the  intercar- 
tilaginous  and  interligamentous  portions  of  the  glottis. 

Below  the  vocal  cords,  appears  the  broad  yellow  cricoid  cartilage  (cr), 
and  below  it,  again,  the  rings  of  the  trachea  (t)  are  seen  elevating  the 
mucous  membrane,  which  between  them  is  of  a  pale  pink  color.  Occa- 
sionally, two  indistinct  dark  circles  (the  openings  of  the  bronchi),  onl 
either  side  of  a  bright  projecting  line  (the  angle  of  division  between  the 
bronchi),  indicate  the  bifurcation  of  the  trachea,  and  in  some  rare  cases, 
a  ray  of  light  may  even  be  thrown  down  the  right  bronchus. 

Though  external  to  the  larynx,  it  is  necessary  to  mention  the  sinus 
pyriformis  {sp)  in  which  foreign  bodies  are  extremely  likely  to  become 
lodged.  It  is  bounded  on  the  inner  side  by  the  ary-epiglottic  folds,  and 
on  the  outes  side  by  the  inner  surface  of  the  thyroid  cartilage. 


LARYNGEAL   INSTRUMENTS. 

In  operating  within  the  larynx  the  laryngeal  mirror  should  be  held  in 
the  left  hand,  and  the  instrument  in  the  right.  It  is  seldom  necessary  to 
employ  an  assistant  to  steady  the  head,  except  in  the  case  of  very  young 
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children.  Before  describinjr  the  various  instruments  in  detail,  I  may  ob- 
serve that  whilst  most  Continental  practitioners,  as  a  rule,  use  laryngeal 
instruments  curved  like  a  catheter,  from  the  first  I  employed  those  of  a 
more  angular  form,  and  this  type  is  universally  used  in  England,  and 
pretty  generally  in  America.  In  a  catheter  the  two  extremities  are  at 
right  angles  to  each  other;  but  the  angle  is  reduced  to  a  minimum  by  a 
large  curve  or  sweep.  This  curve,  though  well  adapted  for  the  urethra, 
is  much  less  suitable  for  the  larynx;  and  if,  on  the  other  hand,  the  right 
angle,  slightly  smoothed  down,  is  left,  the  instrument  in  passing  into  the 
larynx  is  kept  free  of  the  epiglottis.     My  meaning   will  be  at  once  clear 


Fig.  26. — Larynjieal  Probes. 


on  reference  to  Fig.  44.  It  will  be  seen  that  both  the  catheter-curved 
instrument  (indicated  by  dotted  lines),  and  my  rectangular  instrument 
reach  the  same  spot;  but  whilst  the  former  touches,  and  even  presses 
against  the  epiglottis,  the  latter  avoids  it.  Hence  the  superiority  of  the 
rectangular  instrument. 

Probes. — It  occasionally  happens  that  it  is  desirable  to  introduce  sounds 
within  the  larynx.  By  means  of  such  instruments  the  origin  and  density 
of  a  growth  may  sometimes  be  ascertained,  when  with  the  unaided 
laryngeal  mirror  the  information  cannot  be  obtained.     In  cases  of  ulcera- 


PiG.  27. — Laryngeal  Brushes. 


tion  over  the  arytenoid  cartilages  they  often  enable  the  practitioner  to 
ascertain  the  extent  of  the  burrowing  and  the  condition  of  the  cartilages 
themselves.  In  cases  of  altered  sensibility  of  the  larynx,  relative  differ- 
ences may  be  ascertained. 

Brushes. — For  applying  solutions  to  the  larynx,  squirrel's  or  camel's- 
hair  pencils,  either  cut  square  at  the  end  or  pointed,  according  as  a  large 
surface  or  small  spot  has  to  be  touched,  and  firmly  attached  to  aluminium 
wire  bent  at  an  angle  of  about  90°,  will  be  found  most  suitable.  Brushes 
of  ditTereiit  lengths  and  sizes  arc  required,  according  to  the  situation  and 
nature  of  the  ca^e.     For  ordinary  use,  three  brushes  will  be  sufficient,  and 
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these  are  made  of  definite  dimensions.  The  shortest  size  (No.  1)  meas- 
ures two  inches  in  length  from  the  angle  to  the  end  of  the  brush.  The 
length  in  the  medium  size  (No.  2)  from  the  angle  is  two  inches  and  a 
half.  In  the  longest  (No.  3)  the  length  is  three  inches.  In  all  cases  the 
metal  shank  of  the  instrument  between  the  handle  and  the  angle  sliould 
measure  at  least  an  inch,  and  the  wooden  handle  about  seven  inches. 
The  handle  should  be  octagonal,  and  should  taper  down  toward  the  metal  ; 


Fig.  28.— The  Croup-Brush. 


and  in  hospital  practice,  or  where  a  large  number  of  cases  are  seen,  it 
saves  a  good  deal  of  trouble  in  sorting  and  selecting  to  have  the  handles 
of  brushes  Nos.  1,  2,  and  3,  colored,  white,  red,  and  black  respectively. 
The  Croup-Brush  (Fig.  28)  is  made  of  squirrel's  tail,  and  the  hairs  cover- 
ing the  sides  of'  the  brush  are  directed  upioard.     It  is  mainly  useful  for 


Fig.  29.— The  Sponge- Holder :  A,  the  holder  open  ;  B,  the  holder  with  sponges.    (The  safety-wedge  {x, 
is  raised  in  A,  but  closed  in  B.) 

detaching  false  membrane  from  the  larynx  and  trachea  in  croup,  but  it 
may  be  employed  for  applying  remedies  in  the  case  of  children — when  the 
laryngoscope  cannot  be  used. 

Sponges  were  at  one  time  much  used  by  Dr.  Fauvel,  of  Paris,  for  ap- 
plying solutions  to  the  larynx,  and  they  possess  the  advantage  that  a 
perfectly  new  sponge  can  be  used  for  each  patient  at  every  visit.  I  have 
lately  employed  a  very  excellent  American  sponge-holder   in   this  way. 


LARYNGEAL    INSTRUMENTS. 


ISl 


after  having  slightly  modified  the  instrument  in  order  to  make  it  quite 
safe.  To  prevent  the  possibility  of  the  spong-e  dropping,  I  have  added  a 
wedge,  which  fixes  the  blades  of  the  sponge-holder  immovably  together. 
I)r.  P.  C.  Sinyly,  of  Dublin,  uses  cotton  wool  attached  to  a  piece  of  bent 
aluminium  wire  by  means  of  strong  thread;  the  instrument  is  thrown 
aside  after  being  once  used,  and  fitted  with  a  fresh  piece  of  wool  for  each 
occasion. 

Larynfjeal  Injectors. — Various  kinds  of  syringes  have  been  invented 
for  injecting  fluids  into  the  laryngeal  cavity.  I  do  not  recommend  this 
method  of  treatment,  but  those  who  wish  to  practise  it  will  find  Hartewelt's 


Fio.  30. — Ilartcu'elt's  Drop  Injector. 

Drop  Injector  (Fig.  30)  a  very  manageable  instrument.  It  is  a  hollow 
tube  made  of  vulcanite,  and  suitably  curved  for  introduction  into  the 
larynx.  At  the  junction  of  the  shank  and  the  handle,  on  the  upper  part 
of  the  instrument,  is  a  small  cavity  covered  with  a  drum-like  piece  of 
caoutchouc  and  communicating  with  the  interior  of  the  tube.  The  injec- 
tor is  filled  by  pressing  the  air  out  of  the  cavity,  and  inserting  the   point 


Pra.  31 . —Professor  Sieglc's  Inhaler. 


of  the  instrument  into  the  solution  to  be  used.  This  instrument  is  made 
in  two  parts,  so  that  the  same  handle  can  be  employed  witii  diffiM-eiit 
tubes,  and  the  points  of  the  tubes  are  also  made  in  different  ways,  some 
having  a  number  of  small  lioles,  so  that  the  stream  is  diffused;  while 
some  have  onlv  a  hole  at  one  side,  so  that  the  fluid  passes   only  in  one 
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direction,  etc.,  etc.  The  injector  is  held  between  the  thumb  and  second 
finger,  and  the  index  finger  remains  free  to  press  on  tlie  elastic  drum 
when  the  point  of  the  instrument  has  been  passed  into  the  larynx.  The 
late  Dr.  Gibb  used  a  small  syringe  with  a  fine  curved  silver  extremity, 
terminating  in  a  small,  finely  perforated  ball,  by  which  showers  of  "  the 
solution  were  distributed  through  the  larynx."  The  principal  objection  to 
the  use  of  injectors  is  that  they  have  a  tendency  to  cause  more  spasm  than 
brushes,  and  with  them  it  is  more  difficult  to  limit  the  amount  of  the  ap- 
plication, or  to  confine  it  to  certain  spots. 

Inhalers. — For  the  application  of  liquids  to  the  larynx,  in  the  form  of 
a  very  fine  spray,  many  kinds  of  "  atomizers  "  have  been  invented;  but 
Bergson's  tubes  have,  in  point  of  fact,  superseded  all  others.  These  are 
applied  in  Dr.  Andrew  Clark's  handball  Spray-Producer,  in  which  an  in- 
dia-rubber ball  supplies  air  as  the  motive  power,  and  in  Professor  Siegle's 
apparatus  (Fig.  31),  in  which  the  atomization  of  the  fluid  is  effected  by 
steam;  both  are  good  instruments.  The  ordinary  handball  Spray-Pro- 
ducer is  so  well  known  that  it  does  not  require  to  be  illustrated.  Dr. 
Solis  Cohen's  Spray-Producer,  in  which  only  a  single  ball  is  used,  is  an 
extremely  useful  instrument.     There  is  no  advantaare  in  having  a  continu- 


FiG.  32. — Dr.  Solis  Cohen's  Single-Ball  Atomizer:  a,  glass  points  at  right  angles;  6,  vulcanite  tube  for 
preventing  dispersion  of  spray  ;  c,  bottle  containing  medicated  tluid  ;  <X,  india-rubber  air-ball. 

ous  spray  for  the  throat,  as  the  spray  cannot  be  continuously  inhaled. 
Indeed,  it  is  more  convenient  to  have  the  spray  interrupted,  as  it  can  then 
be  easily  drawn  in  at  each  inspiration,  and  does  not  continue  to  flow  dur- 
ing expiration  and  periods  of  rest.  These  instruments  certainly  produce 
a  finer  spray  than  those  in  which  the  fluid  is  pulverized  by  being  pro- 
jected in  a  fine  jet  against  a  disk  or  button;  but  they  are  open  to  the 
serious  objection,  that  in  all  cases  a  very  strong  current  of  air  or  steam 
accompanies  the  atomized  liquid.  Where  any  dyspnoea  exists,  this  is  a 
very  objectionable  feature.  The  employment  of  atomizers  in  throat  af- 
fections is  more  particularly  indicated  in  cases  where,  from  circumstances, 
the  patient  cannot  visit  his  medical  attendant  sufficiently  often,  and  is 
thus  obliged  to  carry  out  the  treatment  himself.  I  do  not  recommend  the 
use  of  these  atomizers  for  the  inhalation  of  caustic  solutions. 

For  the  inhalation  of  volatile  medicaments,  a  supply  of  steam  is  all 
that  is  required,  but  the  process  can  be  best  carried  out  with  the  aid  of 
one  of  the  numerous  inhalers  now  in  vogue.  Those  instruments  are  most 
effectual  in  which  the  patient  inhales  steam  together  with  air,  which  is 
drawn  through  the  hot  liquid,  and  thus  becomes  thoroughly  impregnated 
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Mitli  tlie  active  princii)le  of  the  inedicament.     In  inhaling  steam  in  which 
there  is  no  such   aerial  current,  the  remedy  acts  mncli  more  feebly.     The 


Fig.  33.— The  Eclectic  Inhaler.  The  inhaler  consists  of  three  parts,  o,  6,  c.  a  is  an  open  vase,  and  is 
essentially  the  containing  vessel,  into  which  the  hot  water  and  medicated  solution  are  put.  It  is  shown  in 
A  with  a  pint  of  water  in  it,  and  above  the  water-line  is  a  large  space  for  steam.  6  is  a  kind  of  lid  resem- 
bling an  inverted  tumbler,  which  forms  the  cover  of  the  containing  vase.  It  is  .seen  in  its  proper  position 
in  A,  and  with  the  sides  of  the  vase  drawn  diagrammatically  in  B.  The  bottom  of  the  tumbler  forms  the 
covering  of  the  vase,  and  the  sides  of  the  tumbler  dip  down  into  it,  leaving  an  air-chamber  between  the  two 
parts.  When  the  vase  contains  the  proper  quantity  of  water,  the  sides  of  the  inverted  tumbler  or  lid  dip 
down  only  about  half  an  inch  below  the  water-line.  The  circumference  of  the  lid  is  perforated  with  small 
holes,  as  seen  in  a-,  and  the  circumference  of  what  would  be  the  rim  of  the  tumbler  is  perforated  in  the 
same  way  at  «.  The  apertures  both  above  and  below  communicate  with  the  air-chamber.  When  the 
patient  inhales,  air  rushes  through  the  various  holes  above  at  x,  then  through  the  air-clianiber,  again 
through  the  series  of  holes  at  s,  and.  finally,  up  to  the  mouth-piece,  as  shown  by  the  course  of  the  arrows.  In 
the  centre  of  the  upper  surface  of  the  lid  is  a  projecting  nozzle,  to  which  is  attached  a  flexible  tube,  provided 
at  its  extremity  with  a  double-valve  earthenware  mouth-piece.  There  is  an  opening  in  the  lid,  through 
which  a  thermometer,  registering  high  temperatures,  passes  into  the  water,  c  is  a  stand  on  which  the  vase 
rests,  and  is  made  hoilow,  so  as  to  hold  a  spirit  lamp. 

Eclectic  Inhaler  {Fig.  33)  is  perhaps  the  most  perfect  of  these  instruments, 
but  it  is  ratlier  cumbersome. 

Martindale's   PortabUi    Inhaler  is   an  excellent  apparatus,  and  fulfils 


Fio.  34.— Martind lie's  Port  ibli  Inhil.  r  A  shows  the  mhalur  nu.ly  inr  um-.  with  a  woollen  coverinjT, 
to  prevent  rapid  cooling;  B  is  the  uncovered  inhaler  ;  C  is  its  upper  portion,  which  takes  oft  for  cleansing 
the  apparatus,  and  to  facilitate  the  packing. 

most  of  tlie  conditions  of  the  Eclectic  Inhaler,  whilst  it  is  much  cheaper, 
and,  being  made  of  tin,  is  easily  carried  about  without  any  risk  of  breaking. 
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Bullock's  Hospital  Inhaler  is  cheap  and  serviceable.  It  is  made  of 
stoneware,  and  has  a  tin  lid  and  spout,  the  mouth-piece  of  which  is  cov- 
ered with   india-rubber. 

Dr.  Lee's  Steam-draught  Inhaler '  is  a  very  useful  instrument,  as  it 


Fig.  35. — Bullock's  Hospital  Inhaler :  A  shows  the  inhaler  ready  for  use  ;  B  is  the  lid  with  noje-piece 
for  na?al  inhalations. 


delivers  the  steam,  and  thus  dispenses  with  the  necessity  for  an  inspira- 
tory effort. 

For  the  inhalation  of  burning  substances,  such  as  nitre,  stramonium, 

arsenic,  etc.,  no  apparatus   is  absolute!}'  necessary,  as    they  can    all  be 

employed  by  merely  being  lighted  on  any  non-inflammable  substance.     A 

special  apparatus,  however,  such  asthe  Fuming-Inha- 

ler,  is  useful,  particularly  in  employing  nitre-papers. 

Steam  Kettles  are  useful  in  laryngitis  and  diph- 
theria. The  best  apparatus  of  this  kind  is  the  Ven- 
tilating Croup-Kettle,  of  Messrs.  Allen  (Fig.  37), 
which  constantly  delivers  a  small  quantity  of  steam 
in  a  state  of  very  fine  subdivision. 

liisujflators. — Powdered  substances  may  be  in- 
troduced into  the  larynx  either  by  insufflation  or  by 
various  kinds  of  injectors.  This  plan  of  treatment  is 
of  very  ancient  origin,  having  been  introduced  by 
Aretfeus.  The  insufflators  in  use  are  (1)  that  of 
Rauchfuss  (Fig.  38),  in  which  the  powder  is  expelled 
by  pressure  on  an  elastic  ball  at  the  end  of  the  in- 
strument; and  (2)  the  Tube-Insufflator  (Fig.  39).  In 
this  instrument  a  piece  of  elastic  tubing  is  attached 
to  the  proximal  extremity  of  the  vulcanite  tube.  With 
the  free  end  of  the  tubing  in  his  mouth,  the  operator 
blows  the  powder  into  the  patient's  larynx.  This  in- 
strument is  preferable  to  that  of  Rauchfuss,  as  the 
sudden  pressure  of  the  thumb  on  the  ball  of  the  lat- 
ter instrument  alters  the  direction  of  the  point  of  the  injector,  and  thus 
renders  the  accurate  application  of  the  remedy  very  difficult. 


Fig.  36.— The  fuming- 
inhaler.  This  apparatus 
coiiSipta  of  a  cvlindrical 
earthenware  vesRcI — a  vai=e 
in  fact — four  Inches  high 
and  two  inches  in  diame- 
ter. An  opf-n  wire  aia- 
pbram  occupies  the  upper 
part  of  the  cylinder. 


Manufactured  by  Messrs.  S.  Maw,  Son,  &  Thomijson. 
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Porte- Caustiqiies. — For  applying  solid  nitrate  of  silver  to  the  larynx, 
the  only  instrument  which  is  thoroughly  safe,  and  at  the  same  time  easy 
to  use,  is  the  Laryngeal  Cauterizer,  first  recommended  by  Levvin.  It 
consists  of  a  piece  of  aluminium  wire,  bent  at  the  same  angle,  and  of  the 
same  length  above  and  below  the  angle  as  the  laryngeal  brush.  The  wire 
is  roughened  at  its  extremity  and  then  dipped  into  some  nitrate  of  silver 
fused  over  the  spirit  lamp.  In  this  way  a  certain  quantity  of  the  nitrate 
adheres  firmly  to  the  wire.     An  ingenious  iwrte-caustiqxie  has  been  in- 


FiG.  37.— Messrs,  Allen's  Ventilating  Croup-KetUe. 


Fig.  38.— Dr.  lUuchfuss's  Injector  :  o,  a  movable  tubular  covering  ;  t,  the  cavity  into  which  the  powder 
is  put. 

C  0      c'^'^ 


Fio.  39. — The  Tube-Insufflator  :  a,  n  movable  tubular  covering  ;  6,  the  cavity  into  which  the  powder  is 
put ;  c,  stop,  which  clo.ses  the  pa.ssage  until  it  is  pres.sod  down  ;  dy  valve  which  allows  the  air  to  pass  to- 
ward the  laryngeal  extremity  of  the  instrument,  but  prevents  the  patient  expiring  or  coughing  through 
the  tube. 

vented  by  Dr.  Fauvel,  in  which,  whilst  the  stick  of  nitrate  of  silver  is 
safely  enclosed,  the  point,  by  a  spiral  spring  behind  it,  is  always  kept 
protruding.  Professor  Stoerk,  of  Vienna,  also,  when  laryngoscopy  was 
quite  in  its  infancy,  contrived  a  porte-caustique  in  which  the  caustic  re- 
mains concealed  till  brought  to  the  part  desired  to  be  touched,  when,  by 
pressure  on  a  spring  in  the  handle,  it  is  made  to  protrude.  RIy  laryngeal 
lancet  is  provided  with  a  small  piece  of  aluminium  wire,  which  can  be 
fitted  on  in  place  of  the  cutting  blade;  in  this  way  it  becomes  a  guarded 
porte-caustique.  The  nitrate  of  silver  is  attached  to  the  wire  by  fusion 
in  the  way  already  described. 

Besides  these  instruments,  various  others  have  been  invented,  but  the 
simple  aluminium  wire  answers  the  purpose  perfectly  well. 
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Laryngeal  Electrodes. — These  instruineiits  are  used  daily  by  nearly 
all  laryngoscopists.  They  are  so  constructed  that  the  current  does  not 
pass  till  the  metal  point  or  sponge  is  in  contact  with  the  vocal  cords. 
The  instrument  is  held  in  the  hand  between  the  thumb  and  second  finger, 
and  when  the  sponge  has  been  placed  in  the  desired  position,  the  operator 
witli  his  index  finger  presses  on  the   key  in  the  handle,  and  the  electric 


Pig.  40, — The  Author's  Laryngeal  Electrodes  and  Necklet :  A,  the  laryngeal  electrode  ;  a,  a  metal  ring 
by  which  the  electrode  is  connected  by  a  chain  either  with  a  battery  or  a  magneto-electric  machine  ;  b,  the 
extremity  of  a  wire  communicating  with  a  ;  c,  metal  point,  which,  when  the  ivory  handle,  d,  is  pres.sed 
upon,  touches  b.  The  current  Chen  passes  along  the  wiie,  e  (which  is  insulated  in  caoutchouc),  to  the 
metal  ball,/.  This  completes  electrode  No.  1.  fir  represents  the  spade-shaped  electrode  for  applying  the 
current  to  the  posterior  crico-arytenoid  muscles ;  tlie  handle  of  the  instrument  is  of  wood  or  glass.  B  is  the 
necklet  which  the  patient  wears ;  ch  is  the  chain  by  which  the  necklet  is  connected  with  the  apparatus 
producing  the  electricity. 

current  passes  through  the  larynx  to  the  skin  externally.  At  the  same 
time  the  patient  wears  a  necklet  communicating  with  the  other  wire  of 
the  battery. 

In  Dr.  Fauvel's  modification  of  my  instrument  (Fig.  41,  A),  the  two 
poles  are  united  in  the  same  handle.  The  two  rods  are  carefully  isolated, 
and  only  when  the  little  key  on  the  upper  part  of  the  instrument  is 
touched  does  the  current  pass  between  the  two  brass  knobs.  In  a  third 
instrument  here  shown  (Fig.  41,  B),  the  electrodes  are  more  widely  sepa- 
rated, so  that  they  can  straddle  across  the  ary -epiglottic  fold,  and  embrace 


Pig.  41. — Laryngeal  Electrodes  Nos.  2  and  .3  :  A  represents  Dr.  FauveVs  modification  of  my  instrument, 
which  is  called  No.  2  electrode.  The  current  passes  between  the  two  knobs  at  e.  B  repiesents  the  adductor, 
or  No.  ?j  electrode.  It  is  introduced  into  the  larynx  in  such  a  way  that  the  pole,  o,  is  in  contact  with  the 
vocal  cord,  and  u  passes  into  the  hyoid  fossa.  In  this  way  the  lateral  crico-arytenoid  is  embraced  be- 
tween the  two  poles.  The  extremity  of  the  hyoid  electrode  should  be  about  five-eighths  of  an  inch  distant 
from,  and  slightly  posterior  to,  the  pole  which  is  applied  to  the  vocal  cord. 

the  lateral  crico-arytenoid  muscle.  This  arrangement  is  useful  for  limiting 
the  electric  current  to  the  thyro-arytenoideus  muscle. 

Laryngeal  lancets  are  of  various  kinds.  My  own  instrument  consists 
of  a  small  double-edged  knife  or  lancet,  which  is  contained  in  a  hollow 
tube,  suitably  curved  for  introduction  into  the  larynx.  The  point  of  the 
lancet  is   concealed  in  the  duck-billed   extremity  of  the  tube  till  forced 
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out  by  pressure  on  a  spring  in  the  handle.  The  stock  of  the  instrument 
is  provided  with  tubes  bent  at  different  angles,  and  below  the  angle  is  a 
joint  which  enables  the  operator  to  lengthen  or  shorten  the  tube.  This 
arrangement  allows  for  the  varying  inclination  which  the  plane  of  the 
laryngeal  aperture  bears  to  the  horizon,  and  renders  the  lancet  fit  for 
operating  either  at  the  upper  or  lower  part  of  the  larynx.  The  length  of 
the  blade  is  regulated  by  a  screw  in  the  handle.  The  instrument  is  held 
between  the  thumb  and  second  finger,  and  when  its  extremity  is  brought 
opposite  the  part  which  the  operator  wishes  to  lance,  he  presses  on  the 


Fig.  42. — The  Guarded  Laryngeal  Lancet  and  various  Knives  :  Sp,  the  spring  which  forces  out  the  lan- 
cet :  when  it  is  pressed  down  to  the  dotted  line,  the  lancet,  /,  protrades ;  h,  the  handle  ;  Sc,  the  screws,  by  turn- 
ing which  the  length  of  the  point  of  the  lancet  can  be  regulated  ;  t,  junction  of  the  barrel  and  stock  of  the 
instrument.  At  this  point,  barrels  curved  at  different  angles  can  be  applied.  6,  the  bayonet  joint.  A 
shorter  or  longer  tube  can  be  put  on  here,  according  to  circumstances,  and  the  blade  can  be  taken  out  and 
cleaned.     The  engraving  also  shows  the  various  blades  recommended  by  Tobold. 


Fig.    43.— The  Authors  Cutting-Forceps 
spoon-shaped  forceps  ;  D,  punch-forceps. 


A,  the  lateral   forceps ;  B,   the  antero-i>ostcrlor  forceps;  C, 


spring  in  the  handle  with  his  index  finger.  Dr.  Tobold's  unguarded 
knives  give  more  power  to  the  operator  than  can  be  obtained  with  the 
movable  concealed  blades  of  my  protected  Laryngeal  Lancet,  but  their 
use  should  be  confined  to  the  hands  of  those  thoroughly  skilled  in  the  use 
of  laryngoscoj)ic  instruments. 

The  common  laryngeal  forceps  are  made  of  different  lengths  and 
curved  at  different  angles.  Some  open  like  ordinary  forceps,  laterally 
(Fig.  43,  A),  whilst  others  open  backward  and  forward  (Fig.  43,  B).  The 
instrument   is  shown   in  situ  in   Fig.   44.     I    now  scarcely  ever   use  any 
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other  instrument  than  these  forceps  for  removing  laryngeal  growths. 
Larger  experience  has  also  convinced  me  that  forceps  should  not  be  slen- 
der, but,  on  the  other  hand,  rather  stout.  There  is  too  much  vibration 
and  too  little  firmness  in  the  slender  instruments,  and  though  they  look 
much  more  suitable  for  delicate  operations,  carried  out  with  the  laryngeal 
mirror,  they  are  in  point  of  fact  less  serviceable.  Dr.  Fauvel,  who  has 
been  so  remarkably  successful  in  the  removal  of  growths  from  the  larynx, 


FiQ.  44._The  Author's  Common  Lateral  Forceps,  shown  in  situ. 

uses  even  stronger  and  larger  forceps  than  myself.  In  order  to  grasp 
the  growth  more  firmly  he  also  has  a  catch  fixed  to  the  rings  of  the  han- 
dles, so  that,  when  desired,  the  blades  can  be  made  to  lock. 

77i€  tube  forceps  consist  of  a  steel  tube  of  a  diameter  of  one-tenth 
of  an  inch,  containing  the  forceps.  It  is  bent  at  an  angle  of  90°,  but  to 
the  same  stock  barrels  of  different  angles  can  be  applied.  Just  below 
the  angle  is  a  joint  which  enables  the  practitioner  to  clean  the  forceps 
and  apply  shorter  or  longer  blades,  as  the  case  may  require.  The  spring 
which  forces  the  tube  over  the  forceps  is  at  the  anterior  and  upper  part 
of  the  handle  ;    and   the   operator,  holding  the  instrument  between   his 
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thumb  and  second  finger,  presses  on  the  spring  with  liis  index  finger. 
At  the  posterior  part  of  the  handle  is  a  ring,  by  which  the  forceps  can 
be  made  to  revolve,  and  in  this  way  the  blades  can  be  made  to  open 
backward  and  forward,  or  from  side  to  side.  This  arrangement  enables 
the  operator  to  seize  excrescences,  whether  they  grow  from  near  the 
anterior  insertion  of  the  vocal  cords,  from  the  arytenoid  cartilages,  or 
from  either  side  of  the  larynx.  The  blades  of  the  forceps  have  sharp- 
cutting  teeth  all  round  their  edges.  For  most  cases,  the  blades  which 
pass  down  perpendicularly  from  within  the  tube  containing  them  are 
convenient  ;  but  sometimes  where  the  growths  are  thin  and  membranous, 
and  have  an  extensive  origin  from  the  side  of  the  larynx,  forceps,  with 


Fig.  45. — Dr.  Fauvcrs  Forceps  :  A,  the  handle  of  the  instrument,  Bhowing  the  arrangement  for  locking 
the  blade  ;  B,  the  lateral  blades ;  C,  the  antero-posterior  blades,  showing  the  manner  in  which  one  blade 
playe  in  a  slot. 

blades  opening  horizontalh^  will  be  found  more  suitable.  In  this  case 
the  forceps  have  in  fact  only  one  movable  blade,  which  is  at  right  angles 
to  the  shank,  the  other  blade  being  let  into  the  tube  :  the  two  blades  of 
the  forceps  close  when  the  tube  containing  the  upper  blade  is  forced 
down  by  the  pressure  of  the  index  finger  on  the  spring  in  the  handle. 

At  the  joint  below  the  angle  of  the  instrument  scissors  can  be  fitted 
instead  of  the  forceps.  In  order  that  the  blades  should  readily  cut,  the 
shanks  of  the  scissors  should  cross  one  another  above  the  blades  ;  the 
scissors  have  hooks  on  each  blade,  which  seize  the  divided  particles  and 
prevent  their  falling  into  the  tracliea. 
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Schroetter's  laryngeal  force^ys  are  of  tlie  tube  character,  but  the 
handle  is  placed  at  an  oblique  angle  to  the  shank,  so  that  the  opeiator's 
hand  is  kept  to  one  side,  altogether  out  of  the  field  of  vision.  The 
upper  blade  is  fixed,  being  in  fact   part  of  the   tube,  whilst  the  lower 


Fig.  46. — The  Author's  Tube-Forceps  and  Scissors:  Sp,  the  spring,  by  pressing  on  which  the  tube  ia 
forced  over  the  base  of  the  forceps  ;  6,  the  joint  at  which  longer  or  shorter  tubes  may  be  applied,  and  the 
blades  taken  out  and  cleaned.  (This  joint  has  been  made  unnecessarily  large  by  the  draughtsman.)  r, 
the  ring,  by  turning  which  the  forceps  revolve  so  that  the  blades  open  in  any  direction  ;  Sc,  the  screw  for 
taking  the  instrument  to  pieces,  cleaning  it,  etc. ;  1,  the  perpendicular  blades  ;  2  and  4,  horizontal  blades; 
3,  the  scissors,  with  hooks  attached  to  them. 

blade  is  attached  at  right  angles  to  a  solid  wire  which  moves  within  the 
tube.  In  order  to  reach  growths  in  different  parts  of  the  larynx,  several 
tubes  are  required  for  the  same  handle,  as  the  forceps  have  only  one 
movement   (viz.,  the  upward  movement  of   the  lower  blade),  which  is 


Pro.  47. — Professor  Schroetter's  Forceps, 


brought  about  by  touching  a  slide  in  the  handle  of  the  instrument  with 
the  thumb.  These  forceps  are  only  adapted  for  removing  very  small 
growths,  but  they  are  particularly  convenient  for  effecting  evulsion  at 
the  anterior  commissure  of  the  vocal  cords. 

Ecraseurs  of  different  construction  have  been  used  for  the  removal 
of  laryngeal  growths  with  more  or  less  success  since  the  invention  of 
the  laryngoscope.  In  this  country  Drs.  Walker,  Gibb,  and  George 
Johnson  have  employed  them  ;  whilst  in  France  an  'ecraseur,  combined 
with  a  kind  of  dart,  which  is  said  to  transfix  the  growth,  has  been 
recommended  bv  Moura-Borouillou. 
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To  these  instruments  I  always  entertained  the  objection,  that  the 
wire  was  very  likely  to  be  displaced,  and  that  the  growth  could  only  be 
accidentally  ensnared  after  repeated  trials.  This  inconvenience  was, 
however,  overcome  by  Professor  Stoerk,  who  had  an  ecraseur  constructed 
in  such  a  way  that  the  wire  is  concealed  in  a  solid  loop  of  metal.     This 


Pio.  48. — Professor  Stoerk's  Guillotine  and  Forceps :  A.  wire  Ecraseur ;  B,  guillotine  ;  C,  ditto  (larger) ; 
D,  E,  and  F,  forceps  ;  G  and  II,  improved  guillotine,  avoiding  the  loss  of  space  in  B  and  C ;  H  shows  the 
guillotine  open  ;  G,  the  same  instrument  half  closed. 


prevents  the  wire  being  pushed  aside  when  the  operator  proceeds  to  put 
it  over  the  growth.  The  instrument  is  thus  rendered  much  more  service- 
able, but  it  really  acts  more  on  the  principle  of  a  guillotine  than  an 
ecraseur,  and,  indeed,  Professor  Stoerk  employs  the  same  handle  with  a 
circular  knife  instead  of  the  wire.     For  operating  on  very  large  growths 
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I  liave,  however,  used  a  modification  of  Stoerk's  instruments,  in  which, 
bv  means  of  a  coo--wheel,  that  can  be  turned  by  the  index  finger,  the 
wire  slowly  crushes  through  the  growth  on  the  true  principle  of   the 


Via.  49.— The  Author's  GuaraecVWTieel  ■fccraccur. 


ecraseur.  I  have  called  this  instrument  the  guarded-wheel  ecraseur. 
Two  cases  in  which  it  had  been  employed  were  brought  by  me  before 
the  Pathological  Society '  some  years  ago. 


DILATORS  OF  THE  LARYNX. 

For  dilating  the  larynx  when  it  has  become  blocked  up  by  organized 
membrane  or  by  cicatricial  tissue,  various  dilators  have  been  invented. 
In  most  cases  the  use  of  these  instruments  is  facilitated  by  the  previous 


Fig.  5C.— The  Author's  Dilator  :  A,  the  instrument  closed ;  by  turning  the  screw,  s,  the  blades  separate, 
whilst  the  dial,  rf,  shows  the  extent  to  which  the  dilatation  has  taken  place. 

performance  of  tracheotomy,  which  is  almost  certain  to  have  become  ne- 
cessary. 

'  Trans.  Path.  Soc,  pp.  52  and  53  (1870). 


DILATORS    OF    THE    LAEYNX. 


193 


TJie  screw  dilator  is  an  instrument  which  I  have  occasionally  used  for 
the  last  fourteen  years.  It  consists  of  three  blades  which,  when  united 
toj^ether,  form  a  solid  instrument  easily  introduced  into  the  larynx. 
"When  the  instrument  has  been  passed  into  the  constricted  larynx,  a  screw 
at  its  proximal  extremity  enables  the  operator  to  open  the  blades  and 
thus  effect  distention,  the  degree  of  which  is  shown  on  a  dial  placed  near 
the  screw. 

Professor  Navratil,  of  Pesth,  has  invented  an  instrument  very  much 
on  the  principle  of  my  dilator,  but  much  more  perfect  in  its  details,  and 
consisting  of  four  segments  instead  of  three;  moreover  the  dilating  action 
in  his  instrument  is  confined  to  its  laryngeal  portion,  whilst  in  mine  it  ex- 
tends a  little  above  its  angle.  The  only  objection  to  Professor  Navratil's 
instrument  is  its  extremely  complicated  construction,  which  renders  it  lia- 
ble to  get  out  of  order  and  difficult  to  clean. 

Dilatinf]  tubes  were  first  introduced  by  Professor  Schroetter,  and  the 
profession  is  greatly  indebted  to  that  physician  for  developing  the  treat- 


Fio.  51.— Professor  Navrnlil's  Dilator.  This  instniment  consists  of  a  silver  tube  containing  a  steel  rod, 
terminating  at  the  dirtal  extremity  in  an  olive-shaped  body,  rather  pointed  below  and  broad  above,  tbe  di- 
ator  proper  {rf  and  'J),  and  at  t!ic  pro.xiiual  end  in  a  screw  (So)  :  between  the  two  is  a  handle  (A),  whioh 
the  patient  holds  alter  the  introduction  of  the  instrument  into  the  month.  The  olive-shaped  dilator  varies 
in  length  from  4)4  to  6  ccntin\etres,  and  its  diameter  is  from  12  millimetres  to  8  millimetres  above,  and 
from  T)  millimetres  to  2  luillimetres  below.  The  olivary  body  {d  and  '</)  consists  of  four  st-f^raents.  each  seg- 
ment having  three  joints;  the  segments  can  be  made  to  extend  symmetrically  to  a  distance  of  from  20  to 
iJ  n\illimetres  by  turning  the  screw,  and  a  mca.sure  on  the  instrument,  between  the  handle  and  its  proximal 
extremity,  indicates  the  amount  of  dilatation  that  has  taken  place. 


ment  of  a  very  difficult  class  of  cases.  Professor  Schroetter  originally 
employed  hollow  curved  tubes  of  vulcanite  of  various  sizes.  Small  tubes 
are  first  used,  and  subsequently  when  the  larynx  is  more  dilated,  larger 
tubes  can  be  employed.  The  fact  that  these  tubes  (although  hollow  and 
thus  permitting  the  patient  to  breathe)  cannot  be  tolerated  for  more  than 
a  few  seconds  on  account  of  the  pharyngeal  irritation  and  retching  which 
they  produce,  led  Professor  Schroetter  to  invent  the  instrument  now  to  be 
described. 

The  Laryngeal  Dilatinrf-Phirj. — This  instrument  consists  of  a  leaden 
plug,  which  is  temporarily  attached  to  a  suitably  curved  hollow  tube  by 
means  of  twine  passing  through  the  tube.  It  can  only  be  used  when 
tracheotomy  has  been  previously  performed,  and  a  canula  is  worn  with 
in  opening  in  its  upper  surface.  The  plug  is  introduced  into  the  larynx, 
ind  its  lower  end,  which  is  perforated  bv  an  oblique  passage,  passes  into 
13 
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the  tracheal  canula.  It  is  retained  in  this  position  by  a  bolt,  which  takes 
the  place  of  the  ordinary  inner  tube  of  the  canula.  When  the  plug  is 
thus  fixed  in  position  the  laryngeal  tube  is  withdrawn,  whilst  the  twine 
which  is  left  protruding  from  the  mouth  can  be  tied  round  the  neck  or  be- 
hind one  ear.     When  it  is  desired  to  withdraw  the  instrument  the  bolt  is 


Fig.  52. — Professor  Schroetter's  Dilator:  A,  the  instrument  ready  for  use.  It  is  a  hoUovir,  curved  tube, 
fitting  into  a  perforated  handle,  and  terminating  in  a  metal  plug  (x).  The  latter  is  kept  attached  to  the 
tube  by  a  piece  of  t\vine,  which  passes  through  the  tubular  instrument,  and  is  fixed  to  the  proximal  tx- 
tremity  of  the  handle  by  a  clip.  The  metal  plug  has  a  riug  at  its  upper  part  and  a  small  canal  {y)  passing 
obliquely  through  its  lower  extremity.  B  is  a  fine  silver  md,  by  means  of  which  the  twine  is  drawn 
through  the  tube  when  it  is  being  prepared  for  use ;  C  corresponds  to  the  inner  tube  of  a  tracheotomy  ca- 
nula, which,  instead  of  being  continued  as  a  tube,  terminates  in  a  bar  (e),  passes  through  the  plug  when  in 
situ  (i.  e.,  in  the  contracted  larynx)  and  bolts  it  in  position. 

removed  from  the  canula  and  the  plug  is  drawn  up  from  the  larynx  by 
means  of  the  twine.  It  may  be  allowed  to  remain  in  the  larynx  for  an 
hour  or  half  an  hour  the  first  time,  but  this  period  may  be  gradually  in- 
creased until  the  patient  retains  it  for  the  whole  day. 


Fig.  53. — Dr.  Whistler's  Cutting-Dilator:  A  is  the  olivary  extremity  of  the  instrument,  with  the  blade 
concealed  ;  E  shows  the  blade  projecting  from  its  Btieath,  when  the  key  (A.)  is  pressed  upon  ;  and  C,  tUe 
blade  altogether  removed  from  its  covering. 

TTie  Cutting-Dilator. — Dr.  Whistler  has  invented  a  very  ingenious 
cutting-dilator,  which  is  particularly  serviceable  for  dividing  webs  or 
membranous  formations. 
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This  instrument  consists  of  a  pointed,  olive-shaped  bod}',  placed  at  the 
end  of  a  suitably  curved  shank,  and  containing  within  its  interior  a  sharp 
blade,  which  can  be  made  to  protrude  by  touching  a  little  key  in  the  up- 
per part  of  the  handle.  When  the  instrument  is  passed  into  the  larynx, 
any  existing  web  is  put  upon  the  stretch,  and  thus  rendered  tense  for  di- 
vision. The  knife  is  so  arranged  that  it  can  be  made  to  cut  forward  to- 
ward the  anterior  commissure  or  backward  toward  the  inter-arytenoid  fold, 
accordina:  to  the  situation  of  the  stricture. 


ACUTE  CATARRHAL  LARYNGITIS. 

(Synonyms  :      Spurious  Croup.     Acute  Catarrh   of   the   Larynx. 

Acute  Laryngitis.) 

Latin  Eq. — Laryngitis  acuta  catarrhalis. 
French  Eq. — Laryngite  catarrhale. 
German  Eq. — Akuter  kehlkopfkatarrh. 
Italian  Eq. — Catarro  acuto  della  laringe. 

{See  also  (Edematous  Laryngitis.) 

Definition. — Acute  catarrhal  inflammation  of  the  mucous  membrane 
of  the  larynx,  seldom  dangerous  to  life,  giving  rise  to  hoarseness  or 
aphonia,  and  sometimes  to  slight  dyspnoea  and  stridulous  breathing  in 
children,  in  whom,  however,  it  almost  invariably  ends  in  resolution.  In 
adults,  it  often  passes  into  the  chronic  form  of  inflammation,  and  in  very 
rare  cases  may  result  in  oedema. 

History. — This  disease  was  partially  described  by  Millar,'  more  than 
100  years  ago,  but  that  observer  gave  an  obscure  picture  of  the  affection 
from  mixing  up  catarrhal  laryngitis  with  spasm  of  the  glottis.  Hence 
he  was  led  to  regard  the  complaint  as  a  neurosis,  and  to  recommend  anti- 
spasmodic remedies.  Guersant  ^  first  gave  a  clear  account  of  the  pathol- 
ogy of  the  disease,  and  employed  the  terms  ^^  faux  croup  "  and  "  laryn- 
gite striduleuse.^^ 

Etiology. — The  causes  which  provoke  acute  catarrhal  inflammation  of 
the  larynx  are  such  as  favor  analogous  affections  of  mucous  membranes 
generally,  amongst  which,  in  so-called  temperate  climates,  "catching 
cold "  is  the  most  common.  Cold  draughts  of  air,  whether  inspired 
directly,  or  bearing  on  the  neck  and  ears  externall}-,  are  particularly 
liable  to  give  rise  to  laryngeal  catarrh.  Exposure  of  the  body  in  gen- 
eral to  cold,  and  especially  allowing  the  feet  to  remain  wet  and  cold  for 
any  length  of  time,  are  also  common  causes  of  an  attack.  As  Krieger' 
■well  points  out,  children  whose  vital  power  has  been  lowered  by  pro- 
longed confinement  to  the  house  in  bad  weather  often  catch  cold  in  their 
first  walk  through  dusty  streets  on  a  windy  day.  But  frequently  the 
cause  of  laryngeal  catarrh  is  of  a  more  local  nature.     Thus  violent  func- 

'  ObservationR  on  Asthma  and  Hooping  Cough,  London,  1769. 

'  Revue  Mcdicale,  Octobre.  1829. 

^  Aetiologische  Studien,  Strassburg,  1877.     Cited  by  Rauchf uss :  Loc.  cit. 
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tional  efforts  (as  in  giving  the  word  of  command,  preaching,  singing, 
etc.),  as  well  as  straining  the  parts  in  coughing,  are  not  uncommon 
causes  of  it.  Hot  alcoholic  drinks,  excessive  tobacco  smoking,  dusty 
air,  irritating  vapors,  foreign  bodies  accidentally  entering  the  larynx, 
niav  also  be  enumerated  as  frequent  excitants  of  the  disease.  Or  it  mav 
be  propagated  from  the  nares  and  pharynx,  the  more  severe  forms  of 
inflammation  of  the  latter  region  being  especially  prone  to  spread  to  the 
neighboring  region  of  the  larynx.  Extension  of  the  disease  occasionally 
takes  place  from  below,  the  bronchial  tubes  being  first  affected  ;  but  the 
opposite  sequence  is  more  usual,  the  laryngeal  inflammation  passing  off 
with  the  occurrence  of  bronchitis.  Relaxing  habits  and  indoor  occupa- 
tions undoubtedly  predispose  to  the  disease.  At  the  Hospital  for  Dis- 
eases of  the  Throat,  catarrh  of  the  larynx  is  much  more  often  met  with 
among  tailors,  shoemakers,  house-porters,  and  people  thus  engaged,  than 
among  coachmen,  cab-drivers,  policemen,  and  others  who  are  constantly 
exposed  to  the  most  inclement  weather.  Previous  attacks,  especially  if 
several  times  repeated,  increase  the  susceptibility  of  the  individual  to  a 
renewal  of  the  affection.  Males  are  more  liable  to  it  than  females,  and 
adults  than  children,  but  in  young  subjects  the  disease  gives  rise  to 
much  more  marked  symptoms,  and  hence  attracts  more  attention.  Laryn- 
geal catarrh  is  also  a  very  usual  accompaniment  of  hay  asthma,  and  is 
often  met  with  in  the  exanthemata,  especially  in  measles. 

S^7npto7ns. — The  patient  complains  at  first  of  slight  dryness  or  sore- 
ness of  the  throat,  with  hoarseness,  and  a  disposition  to  cough.  This 
sensation  varies  from  a  mere  feeling  of  tickling  or  roughness,  to  a  sense 
,  of  constriction  about  the  throat,  with  slight  odynphagia.  It  rarely  hap- 
pens that  manipulation  of  the  organ  from  without  causes  pain,  but  great 
uneasiness  is  sometimes  experienced  on  attempted  phonation.  The  voice 
is  usually  at  first  hoarse  or  defective  in  timbre,  but  afterward  it  may  be 
extinguished.  The  cough  may  be  altogether  absent,  but  it  is  generally 
rather  shrill,  and  in  severe  cases  may  be  aphonic.  The  respiration  is  not 
affected  as  a  rule,  but,  as  will  be  presently  shown,  it  is  sometimes  embar- 
rassed in  children,  the  narrow  area  of  the  glottis,  in  young  subjects,  easily 
resulting  in  some  stenosis,  and  a  corresponding  difficulty  of  breathing. 
In  the  adult,  on  the  other  hand,  considerable  swelling  may  ensue,  without 
curtailing  the  breathing  space.  The  inspiration  is,  however,  generally  a 
little  prolonged  and  occasionally  associated  with  stridor,  and  mucous 
rales  can  usually  be  heard  on  auscultating  the  larj'nx.  Slight  mucous 
expectoration  accompanies  these  symptoms,  but  if  the  secretion  becomes 
thick,  purulent,  and  abundant,  it  may  be  regarded  as  coming  from  the 
bronchial  tubes. 

In  children  there  is  sometimes  marked  fever,  the  tongue  is  white  and 
furred,  with  red  tip  and  edges,  the  pulse  frequent  and  hard,  the  skin 
hot,  and  the  face  flushed.  In  these  young  subjects  suffocative  attacks, 
occurring  during  sleep,  are  an  important  feature  of  the  disease.  This 
symptom  has  given  rise  to  considerable  confusion,  both  in  theory  and 
practice,  as  well  as  to  much  warm  debate  in  medical  circles.  It  generally 
.occurs  in  children  who,  without  constitutional  disturbance,  have  mani- 
fested during  the  daytime  some  degree  of  hoarseness  and  cough,  but  to 
such  a  slight  extent  as  not  to  excite  any  apprehension.  At  night  the 
■scene  is  suddenly  changed.  The  child  who  has  been  sleeping  some  hours 
wakes  up  in  terror,  its  breathing  is  labored,  inspiration  prolonged  and 
nois}",  voice  and  cough  husky,  features  congested,  and  its  whole  aspect 
one  of  impending  suffocation.     In  the  general  alarm  the  little  patient  is 
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apt  to  be  drugged  and  nauseated,  proceedings  which  a  knowledge  of  the 
actual  state  of  things  will  show  to  be  for  the  most  part  unwarranted. 
This  form  of  the  disease  has  been  called  laryngitis  stridulosa,  and  it  has 
been  generally  thought  to  be  due  to  spasmodic  action  of  the  adductors 
of  the  vocal  cords.  It  is  probable  that  muscular  action  operates  as  a 
secondary  cause,  but  that  it  depends  primarily  on  the  laryngeal  secretion 
becoming  inspissated  during  sleep,  when  the  mouth  is  often  open.  Col- 
lecting in  this  state  in  the  very  narrow  glottis  of  the  child,  and  adher- 
ing to  the  vocal  cords,  the  thickened  mucus  gives  rise  to  a  gradually 
increasing  impediment  to  resj)iration,  till  the  terrified  little  patient 
awakes  in  a  storm  of  anguish.  Between  crying,  coughing,  and  vomiting, 
the  difficulty  is  got  over,  and  the  child  shortly  falls  asleep,  to  repeat,  it 
may  be  in  a  few  hours,  a  scene  which  to  the  uninitiated  presents  all  the 
features  of  impending  death. 

The  laryngoscopic  appearances  vary  with  the  degree  of  severity  of 
the  attack,  as  well  as  with  the  stage  at  which  the  inspection  is  made. 
In  mild  cases,  and  at  an  early  period,  the  whole  of  the  mucous  membrane 
is  of  a  bright  red  color,  though  the  hypercemia  may  be  confined  to  certain 
parts,  such  as  the  posterior  extremities  of  the  vocal  cords,  the  inter- 
arytenoid  fold,  or  the  ventricular  bands.  Sometimes  there  is  distinct 
injection  of  the  vessels,  but  usually  the  congestion  is  general.  Occasion- 
ally hemorrhage  takes  place  either  into  the  tissues  or  from  the  mucous 
surface.  The  latter  variety  has  been  called  laryngitis  hemorrhagica,  but 
it  is  scarcely  necessary  to  give  a  special  name  to  so  rare  and  accidental  a 
condition.  I  have  met  with  a  few  cases,  and  examples  have  been  recorded 
by  Navratil '  and  Friinkel.*  In  these,  as  well  as  in  nearly  all  the  other 
recorded  cases,  the  congestion  was  slight,  and  the  hemorrhage  almost 
always  resulted  from  some  violent  expiratory  effort,  such  as  coughing  or 
vomiting.  In  more  severe  forms  the  mucous  membrane  is  swollen,  as 
well  as  red  ;  and  when,  as  frequently  happens,  the  ventricular  bands  are 
affected,  the  turgid  state  of  these  folds  causes  them  to  overlap  the  vocal 
cords,  so  that  the  latter  are  entirely  concealed,  or  seen  only  as  slender 
threads  of  a  reddish  tint.  When  the  ary-epiglottic  folds  are  attacked 
they  generally  maintain  their  normal  shape  ;  and,  in  these  cases,  the 
epiglottis  is  seldom  inflamed  to  such  an  extent  as  to  block  out  the  view 
of  the  larynx.  Small  patches  of  shallow  ulceration,  or  erosions,  which 
amount  to  little  more  than  a  desquamation  of  the  epithelial  layer  of  the 
mucous  membrane,  and  leave  no  cicatrices  on  healing,  are  not  unfre- 
quently  to  be  seen.  They  constitute  the  erosio7is  glanclulaires  of  French 
authors,  according  to  whom  they  arise  from  suppuration  in  the  follicles 
of  the  larynx.  The  point  at  which  the  pus  escapes  becomes  a  minute 
ulcer,  which  heals  rapidly.' 

Various  modifications  of  the  mechanism  of  the  larynx,  to  which  the 
objective  phenomena  already  described  are  due,  may  also  be  observed. 
Thus  the  changes  in  vocalization,  noticed  at  the  very  commencement  of 
the  attack,  may  be  seen,  in  some  cases,  to  depend  upon  a  protrusion  of 
the  swollen  inter-ar^^tonoid  fold  between  the  vocal  cords  ;  or  on  a  similar 
obstacle  at  the  anterior  commissure.  Both  these  conditions  are,  however, 
as  Ziemssen '  remarks,  comparatively  rare.     It  is  more  frequent  when  the 

'  Laryngol.  Beitr%e,  Leipzig,  p.  18. 

'  Berlin.  Klin.  Wochen.schrift,  1874,  No.  3. 

^Krikihaber:  Diet,  des  Sciences  M(Jd.,  art.  Larynx,  Paris,  18G8. 

^ CyclopjEdia  of  Med.,  vol.  iv. 
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patient  attempts  to  vocalize  to  find  a  defect  in  the  parallelism  of  the 
cords,  their  free  margins  presenting  a  concave  outline,  and  forming  an 
open  glottis  inconsistent  with  perfect  phonation.  This  condition,  as 
Gerhardt'  points  out,  is  often  caused  by  palsy  or  paresis  of  the  thyro- 
arvtenoid  muscles,  and  indicating,  as  it  does,  an  early  change  in  the 
nerve  supply  of  the  intrinsic  muscles,  has  a  deep  physiological  import. 
Although  the  elementary  character  of  this  treatise  prohibits  the  dis- 
cussion of  this  suggestive  topic,  it  may  be  remarked  that  the  derange- 
ment of  motor  function  often  precedes  the  superficial  hyperjemia,  which 
from  being  a  more  striking  feature  is  apt  to  be  regarded  as  the  earliest 
expression  of  the  inflammatory  state.  The  alteration  of  the  voice  thus 
early  brought  about  points  unmistakably  to  an  interference  with  the 
innervation  of  the  region  as  the  initial  step  in  some  cases  of  inflamma- 
tion. But  whatever  hypothesis  is  ultimately  adopted  to  explain  the 
phenomena  in  question,  the  fact  that  "  the  longitudinal,  and  perhaps 
also  the  transverse  tension  of  the  vocal  cords  is  incomplete,  and  probably 
also  unequal,"  is  regarded  by  Ziemssen,'  with  whose  opinion  I  entirely 
agree,  as  a  probable  explanation  of  the  "  huskiness,  jarring,  and  shrillness 
of  the  voice,"  which  characterize  the  early  stages  of  the  disease. 

In  very  severe  cases  oedema  may  occur,  and  rapidly  give  rise  to  a  seri- 
ous stenosis.  This  condition  will  be  referred  to  under  "  oedematous  laryn- 
gitis ;"  but  it  may  be  here  remarked  that  acute  catarrh  of  the  larynx 
is,  in  the  majority  of  instances,  a  superficial  and  transient  affection,  which 
under  suitable  treatment  generally  ends  favorably  in  the  course  of  a  few 
days.  If  neglected,  however,  it  is  likely  to  pass  into  chronic  laryngitis, 
and  is  occasionally  the  starting-point  in  the  formation  of  papillary  growths 
and  other  neoplasms  from  the  mucous  tissue. 

Pathology . — Catarrhal  inflammation  of  the  larynx  consists  in  a  hyper- 
aemia  of  the  vessels  of  the  mucous  membrane.  It  may  be  either  active 
(^.  e.,  fluxionary)  or  passive.  In  effect  it  causes  a  reddening  of  the  mu- 
cous membrane,  together  with  an  increased  succulence  of  the  epithelial 
layers,  and  a  corresponding  excess  of  secretion,  consisting,  for  the  most 
part,  of  a  watery  fluid  containing  imperfectly  developed  epithelial  cells. 
The  vascular  turgescence  increases  the  lateral  pressure  on  the  walls  of  the 
vessels,  and  causes  changes  in  their  intimate  structure.  At  first  only  the 
plasma  of  the  blood  exudes,  but  soon  an  immigration  of  colorless  corpus- 
cles takes  place.  In  inflammation  of  moderate  severity,  these  migratory 
cells  disappear  with  the  hyperemia,  but  when  the  inflammatory  process  is 
more  persistent  they  become  organized  and  converted  into  h'mphoid  tis- 
sue. These  lymphoid  degenerations  will  be  again  referred  to  under  the 
head  of  "  Chronic  Laryngitis."  Sometimes,  beyond  a  sodden  condition 
of  the  mucous  membrane  there  are  no  pathological  phenomena.  If  the 
patient  die  from  other  cause,  on  post-mortem  examination  the  hyperiemia 
is  frequently  not  discoverable,  and  this  is  often  the  case  when  the  con- 
gestion during  life  has  assumed  very  considerable  proportions.  The  prob- 
able explanation  of  this  anomaly  is  to  be  found  in  the  rich  endowment  of 
the  mucous  membrane  of  the  larynx  with  elastic  fibres,  the  contraction  of 
which  in  articulo  mortis  removes  the  engorgement  of  the  capillaries  by. 
pressing  out  their  contents. 

Diagnosis. — A  due   consideration   of  the  foregoing  conditions,  both 
objective  and  subjective,  should  leave  little  room  for  doubt  as  to  the  na- 

"  Handbuch  der  Kinderkrankheiten,  Tiibingen,  1878,  3ter  Band,  2te  Hfte.,  p.  322. 
'  Op.  cit. 
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ture  of  the  affection,  except  perhaps  in  the  case  of  very  youni^  children. 
In  catarrh  the  symptoms,  thoui^h  they  may  remit,  do  not  pass  off  so  com- 
pletely as  in  laryng-ismus.  In  diphtheritic  inflammation,  ^.  e.,true  croup, 
the  symptoms  arc  much  more  severe,  and  there  is  often  the  presence  of 
false  membrane  in  the  pharynx.  In  the  absence  of  the  latter  phenome- 
non, the  absolute  necessity  for  confirming'  the  diagnosis  by  laryngoscopic 
inspection,  where  it  can  be  accomplished,  is  evident.  The  possibility  of 
a  foreign  body  having  entered  the  air-passages  must  not  be  forgotten. 

Prognosis. — This  is  always  most  favorable.  Mild  cases  of  catarrh 
pass  off  in  a  few  days  almost  without  treatment,  and  those  of  more  severe 
character  usually  quickly  yield  to  suitable  remedies. 

Treatment. — In  the  case  of  adults,  the  patient  should  be  kept  in  a  uni- 
formly warm  atmosphere;  should  employ  warm  and  soothing  inhalations, 
such  as  the  benzoin,  hemlock,  or  hop  inhalations  of  the  Throat  Hospital 
Pharmacopoeia,  and  should  abstain  altogether  from  using  the  voice,  and 
from  taking  food  or  drink  of  an  irritating  character.  A  compress  to  the 
neck  often  arrests  an  impending  attack,  or  cuts  short  the  disease  at  its 
inception.  Diaphoretics  may  be  administered  when  there  is  any  fever, 
and  a  purge  is  often  useful  at  the  outset.  If  there  is  any  disposition  to 
cough,  the  patient  should  be  kept  slightly  under  the  influence  of  opium. 
The  drinking  of  warm  milk  mixed  with  an  equal  quantity  of  alkaline  min- 
eral water,  as  soda  or  seltzer  water,  is  much  praised  by  German  authors. 
Though  empirical  in  origin,  like  the  proceeding  sanctioned  by  Niemeyer 
of  allowing  the  patient  to  eat  very  salt  lierrings,  there  can  be  no  doubt 
that  carbonate  of  soda  and  common  salt  exercise  a  solvent  effect  upon  rau- 
cous accumulations,  and  it  is  doubtless  from  this  cause  that  relief  attends 
their  administration.  In  those  rare  cases  in  which  there  is  hemorrhage 
from  the  larynx,  a  strong'  astringent,  such  as  tannic  acid  (  3  ij.  ad  3  j.) 
should  be  applied  to  the  bleeding  spot.  In  a  case  of  this  kind  Dr, 
Smyly,  of  Dublin,  on  one  occasion  immediately  arrested  the  hemorrhage 
by  the  application  of  Ivuspini's  styptic.  When  the  disease  begins  to  pass 
olT,  astringent  solutions,  such  as  the  zinc  and  iron  "  pigments "  of  the 
Throat  Hospital  Pharmacopoeia,  are  often  very  serviceable. 

Iji  the  case  of  children,  a  moist  atmosphere  maintained  by  the  gene- 
ration of  steam  is  always  advantageous.  By  this  means  the  drying  of  the 
secretion  during  sleep  is  averted,  and  the  alarming  attacks  of  dyspnoea, 
due  to  this  cause,  are  warded  off.  As  in  the  case  of  adults,  a  warm  com- 
press to  the  throat  often  acts  very  favorably,  and  a  hot  sponge  over  the 
sternum  is  a  time-honored  remedy  in  these  cases.  As  young  children  can 
seldom  use  any  apparatus  which  requires  any  effort  in  inspiration,  the 
warm  soothing  inhalations  already  mentioned  should  be  employed  by 
means  of  the  croup-tent  (see  page  122)  and  the  "  ventilating  croup- 
kettle,"  or  with  the  aid  of  some  similar  arrangements.  Opiates  are  some- 
times required,  and  their  tendency  "  to  dry  up  the  muc^is  "  is  best  obvia- 
ted by  administering  the  remedy  in  the  form  of  the  compound  tincture  of 
camphor,  and  by  combining  it  with  squills.  At  the  sam«  time  non-depres- 
sant emetics,  such  as  sulphate  of  zinc  (grs.  xv.  to  grs.  xx.),  or  sulphate  of 
copper  (grs.  v.  to  grs.  vii.),  in  plenty  of  warm  water,  may  occasionally  be 
required.  In  catarrhal  inflammation  of  the  larynx  I  do  not  recommend 
the  application  of  remedies  with  the  brush,  but  Gibb,'  acting  on  the  sug- 
gestion of  Horace  Green,  employed  solutions  of  nitrate  of  silver  (grs.  xl. 
^^   3  J-)?  ^"d  stated  that,  according  to  his  experience,  one  or  at  most  two 

'  Diseases  of  the  Throat,  2(i  edition,  p.  197. 
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applications  of  this  salt  usually  suffice  to  subdue  the  local  inflammation. 
This  treatment  has  been  recommended  by  other  English  practitioners, 
and  lately  also  by  Professor  Stoerk.'  In  my  own  practice,  however,  the 
results  following  the  topical  application  of  this  salt  have  not  been  satis- 
factory, and  I  have  seen  the  whole  train  of  symptoms  greatly  aggravated 
by  its  use.  Stoerk  ^  further  recommends  that  catarrhal  laryngitis  should 
be  treated  by  the  internal  and  external  use  of  ice.  Leeching,  bleeding, 
blisters,  mercury  and  antimony,  the  sheet-anchors  of  our  predecessors,  are 
remedies  quite  out  of  date  in  the  treatment  of  the  disease,  and  cannot  be 
put  in  the  balance  against  our  modern  methods. 

Proiyhylaxis — In  the  case  of  children  who  possess  a  specially  vulnera- 
ble mucous  membrane,  such  as  may  be  inherited  from  phthisical  parents, 
certain  precautionary  ineasures  should  be  adopted  to  diminish  the  suscep- 
tibility to  catarrh.  The  best  of  these,  perhaps,  consists  of  tepid  spong- 
ing with  salt  water  on  rising  in  the  morning,  followed  by  friction  to  the 
entire  body.  Judicious  clothing,  especially  the  wearing  of  flannel  next 
the  skin,  should  be  enforced,  and  the  adoption  of  regular  out-door  exer- 
cise insisted  on.  Great  care  should  be  taken  to  avoid  over-heated  sitting- 
rooms  or  bedrooms.  At  suitable  seasons  a  residence  at  the  seaside,  for 
the  purpose  of  sea-bathing,  will  generally  prove  beneficial.  In  the  case 
of  children  and  old  people,  the  mineral  waters  of  Royat,  taken  in  July 
and  August,  greatly  diminish  the  catarrhal  tendency  in  the  succeeding 
winters  ;  whilst  for  adults,  the  waters  of  Mont  Dore  have  a  similarly  fav- 
orable influence. 


(EDEMATOUS  LARYNGITIS. 
(Synonyms  :  Laryngitis  Phlegmonosa.     Laryngitis  Submucosa  Pu- 

RULENTA.) 

Latin  Eq. — (Edema  acuta  Laryngis  vel  glottidis.  Laryngitis  phlegmo- 
nosa. 

French  Eq. — Laryngite  oedemateuse.     (Edeme  aigu  de  la  glotte. 

German  Eq. — Phlegmonose  Kehlkopfentziindung.  Oedem  der  Glottis. 
Glottisudem. 

Italian  Eq. — Laringitide  edematosa..     Edema  acuto  della  laringe. 

Definition. — Acute  infiltration  of  the  areolar  tissue  of  the  larynx  by  dX 
serous,  sero-purulent,  or  purulent  fluid,  characterized  in  severe  cases  by  or- 
thopnoea,  stridulous  breathing  and  dysphonia  or  aphonia. 

History. — The  descriptions  of  ancient  authors,  founded  as  they  are  en- 
tirely on  the  symptoms  observed  during  life,  and  expressed  in  terms  usu- 
ally vague  and  often  confused,  do  not  point  to  this  disease  with  any  de-1 
gree  of  certainty.  The  observations  of  Hippocrates,^  Aretaeus,^  and  Cel- 
sus,*  are  equally  applicable  to  laryngeal  diphtheria,  whilst  those  of  Caslius 
Aurelianus  °  and  ^tius '  specially  point  to  the  plastic  form  of  inflamma- 
tion.    In  1765  Morgagni "  first  gave  a  correct  account  of  the  conditions 

'  Klinik  der  Krankheiten  des  Kehlkopfes,  Stuttgart,  Enke,  1876.  •  Ibid. 

2  Pra3dict.,  1.  iii.  ^  L.  1.  cap.  vi. 

'  L.  iv.  cap.  iv.  ^  L.  iii.  cap.  ii. 

'  Bi^Kia  'larpiKo.,  1.  v.  c.  21.  ^  De  Sed.  et  Caus.  Morb. 
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founded  on  post-mortem  examination,  and  subsequently  Boerhaave '  and 
Van  Svvieten  *  accurately  described  the  cedematous  character  of  the  inflam- 
mation. These  latter  physicians  did  not,  however,  distinii^-uish  clearly  be- 
tween pharyngitis  and  laryngitis.  Gradually  medical  writers  became  quite 
familiar  with  the  malady,  and  in  1801  Bichat  ^  described  it  with  consider- 
able detail,  although  since  he  speaks  of  it  as  "a  })articular  kind  of  serous 
swelling  which  does  not  occur  in  any  other  situation,"  it  is  evident  that 
he  did  not  understand  its  pathological  relations.  In  1815  tlie  various  phe- 
nomena of  cedema  of  the  larynx  were  first  scientifically  portrayed  by 
Bayle,*  and  from  his  writings  we  may  date  the  commencement  of  the  lite- 
rature of  the  subject.  Previous  to  1852  numerous  papers  of  more  or  less 
importance  had  appeared  in  medical  journals,  especially  in  France,  but  it 
was  reserved  for  Sestier^  in  that  year  to  collect  these  and  found  upon 
them  a  standard  treatise  containing  a  vast  amount  of  statistical  evidence. 

Etiolog)/. — The  origin  of  the  disease  has  been  so  minutely  investigated 
by  Sestier  that  it  is  impossible  to  do  justice  to  the  subject  without  largely 
making  use  of  his  laborious  researches,  which  have  reference  to  no  less 
than  245  cases,^  exclusive  of  cases  of  scald-throat.  It  must  not  be  for- 
gotten, however,  that  certain  fallacies  are  present  in  his  statistics,  which 
cannot  therefore  be  taken  as  an  unerrinof  t^uide  in  considering  the  etiolocrv 
of  this  disease.  For  the  chronic  and  acute  forms  of  oedema  are  not  sepa- 
rated, and  many  cases  where  a  deposit  of  a  dense  character  was  present 
are  included  as  oedema.  His  statistics,  however,  must  always  have  consid- 
erable value. 

The  influence  of  age  and  sex  is  marked.  The  affection  is  rare  before 
eighteen  years  of  age,  but  prevails  from  that  time  to  fifty,  its  maximum 
being  between  eighteen  and  thirty-five.  In  215  cases,  Sestier  found  five 
children  under  five  years — one  a  new-born  infant — and  twelve  cases  be- 
tween five  and  fifteen  years.  As  regards  sex,  the  same  author  noted,  in 
187  adults,  131  men  and  56  women. 

Acute  cedematous  laryngitis  may  be  e'lihov  primary  or  secondary ,  that 
is  to  say,  it  may  either  attack  healthy  persons,  or  may  affect  those  pre- 
viously suffering  from  some  other  complaint.  In  190  cases  Sestier  found 
3G  primary  and  122  secondary.  The  affection  is  called  typical  where  it 
originates  in  the  larynx,  contiguous  where  it  spreads  from  the  pharynx  or 
other  parts,  and  consecutive  where  it  occurs  as  a  sequel  to  disease  of  the 
cartilages,  or  other  structures  of  the  larynx. 

Typical  oedematous  laryngitis  is  extremely  rare.  The  statistics  of  Ses- 
tier demonstrate,  and  it  has  already  been  shown  in  the  last  article,  that 
catarrhal  laryngitis  is  usually  a  mild  affection  of  the  mucous  membrane,  in 
which  the  submucous  areolar  tissue  is  very  little  concerned.  According 
to  Sestier  simple  inflammation  was  the  cause  of  cadema  in  rather  more 
than  G  per  cent,  of  all  his  cases.  I  believe  that  in  nearly  all  these  instances 
of  so-called  "simple  inflammation"  the  disease  is  due  to  blood-poisoning. 
I  have  met  with  the  affection  amongst  hospital  physicians,  medical  stu- 
dents, and  nurses,  and  in  cases  where  defective  drainage  seemed  to  be 
its  cause.  I  may  add  that  in  every  case  that  has  come  under  my  notice, 
ample  opportunity  of  acquiring  septicaemia  has  been  present.     Sestier's> 

'  Aphorismi  de  Cognoscendis.  etc.,  801,  802.       '  Comment,  in  Boerhaave. 

'  Anat.  dcscript. ,  t.  ii. ,  p.  ;J!i9.  ''  Diet,  des  So.  Mod. ,  t.  xviii.  p.  50o. 

'  Traitti  de  I'angine  laryngce  oclemateuBe,  Paris,  1852. 

'  In  some  of  these  cases  the  ultimate  issne  was  not  stated,  and  in  others,  the  age 
or  sex  was  not  given.  This  explains  how  it  is  that  the  number  of  cases  used  in  the 
te.xt  for  statistical  2)urposes  iu  relation  to  these  matters,  varies  in  different  instances. 
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statistics  in  relation  to  this  form  of  oedema  bring  out  prominently  another 
fact,  viz.,  that  acute  oedematous  inflammation  is  a  very  rare  malady  amongst 
children.  Thus  out  of  the  245  cases  only  twice  did  the  disease  occur,  as  a 
prlmarv  affection,  in  a  child.  In  the  fifteen  examples  of  simple  oedematous 
inflammation  occurring  amongst  adults,  fourteen  were  men  and  only  one 
a  woman. 

Contiguous  oedematotis  laryngitis,  though  rare  in  itself,  is  the  most 
common  form  of  the  disease.  Propagation  most  frequently  takes  place 
from  the  pharynx,  and  was  found  in  more  than  20  per  cent,  of  Sestier's 
cas,es.  Out  of  fifty-six  instances  where  the  disease  originated  in  simple 
inflammation  of  the  pharynx,  it  occurred  thirty-one  times  in  persons  pre- 
viously healthy,  and  twenty-five  times  in  patients  convalescent  or  suffer- 
ing from  some  other  affection.  In  Sestier's  statistics  there  was  not  a  sin- 
gle child  among  the  patients  previously  healthy,  but  there  were  two  chil- 
dren, between  the  ages  of  four  and  six  years,  amongst  those  already  suffer- 
ing from  other  diseases.  The  greatest  number  of  cases  occurred  between 
twenty  and  fifty  years  of  age,  and  the  affection  was  twice  as  frequent 
amongst  men  as  women.  The  pharyngeal  inflammation  was  in  many  cases 
moderate  and  even  slight,  but  the  cedema  of  the  larynx  generally  super- 
vened during  the  height  of  the  faucial  inflammation,'  It  is  highly  proba- 
ble that  many  cases  of  contiguous  oedema  are  of  an  erysipelatous  nature, 
though  it  is  often  difficult  to  determine  whether  the  disease  is  a  true  phleg- 
masia or  an  example  of  collateral  cedema.  As  a  sequel  to  diphtheritic  in- 
flammation of  the  fauces,  acute  CBdema  was  only  noticed  by  Sestier  three 
times  in  his  245  cases.  Contiguous  oedema  rarely  commences  in  the  trachea 
and  ascends  to  the  larynx,  Sestier''  having  only  been  able  to  find  two  very 
doubtful  cases.  Sometimes  it  follows  aneurisms  of  the  aorta  or  vessels  of 
the  neck,  and  in  these  cases  it  appears  to  be  due  to  chronic  inflammation 
of  the  cervical  tissues,  not  to  obstructed  circulation. 

Consecutive  cedematous  laryngitis  almost  always  results  from  disease 
of  the  cartilages  or  perichondrium,  but  it  may  follow  any  deep-seated  or 
extensive  ulceration. 

Acute  cedema  not  unfrequently  occurs  as  a  secondary  phenomenon. 
The  acute  diseases  in  which  it  is  most  apt  to  occur  are  small-pox  and  ty- 
phoid fever,  but  it  is  occasionally  met  with  in  scarlet  fever,  and  Boeckel  * 
has  published  a  case  supervening  on  ecthyma.  It  may  occur  during  the 
progress  of  chronic  tubercular  or  syphilitic  inflammation  of  the  larynx, 
though  chronic  cedema  is  a  much  more  frequent  sequel  of  these  conditions. 
It  is  also  occasionally  found  in  post-scarlatinal  dropsy,  and  sometimes  in 
Bright's  disease.  Dr.  Fauvel  *  has,  indeed,  pointed  out  that  acute  oedema 
of  the  larynx  may  be  the  first  symptom  of  renal  disease.  This  form  of 
secondary  cedema  has  also  been  noted  by  Gibbs  ^  and  others.'  It  must,  how- 
ever, be  very  rare  in  Bright's  disease,  as  some  years  ago  at  the  London 
Hospital  I  examined  200  cases  of  this  complaint  without  finding  oedema 
of  the  larynx  in  a  single  instance.  In  the  same  way  it  is  seldom  present 
in  general  anasarca,  and  from  the  rarity  of  its  appearance  in  this  condition 
— a  condition  in  itself  so  common — Sestier'  thinks  that  the  "intervention 
of  phlegmasia  of  the  pharynx  and  larynx  or  neighboring  tissues  is  nearly 
always  necessary."     The  same  argument  applies  to  Bright's  disease. 

'  Op.  cit.  pp.  70  and  71.  "  Ibid.  p.  99. 

^  Annales  des  Maladies  de  I'Oreille  et  du  Larynx,  vol.  i.  p.  387. 
*  Apbonie  Albuminurique,  Rouen,  1808.  *  Op.  cit. 

'  See  Specimen  No.  179,650  in  Guy's  Hosp.  Mus.;  also  Lancet,  18(53.  vol.  ii.  p.  277, 
and  1864,  Feb.  27.  '  Op.  cit.  p.  128. 
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Symptoms. — The  prominent  symptom  of  oedematous  laryngitis  is  the 
gradually  increasina-  impediment  to  respiration.  The  patient  at  first  ex- 
periences the  sensation  of  a  foreign  body  in  the  throat,  and,  after  a  short 
time,  a  difficulty  of  breathing,  which  ultimately  threatens  suffocation.  At 
the  same  time  deglutition  is  rendered  more  or  less  ditlicult  according  to 
the  amount  of  swelling  of  the  epiglottis,  and  the  voice  gradually  becomes 
weakened  and  altered  in  timbre,  until  at  last  it  is  almost  extinct.  There 
is  not,  generally  speaking,  any  cough  or  expectoration,  properly  so-called, 
but  the  patient  usually  makes  violent  efforts  to  clear  his  throat  of  the  ob- 
struction, and  frequently  succeeds  in  spitting  up  a  little  frothy  mucus. 
To  the  observer,  the  symptoms  of  the  malady,  when  fully  established,  are 
most  striking  and  painful.  The  efforts  of  the  sufferer  to  draw  breath  are 
from  the  first  very  evident;  and,  as  the  disease  advances,  the  phenomena 
of  orthopno3a  are  highly  distressing.  Inspiration  is  accompanied  by  a 
whistling  sound,  which  is  very  characteristic  of  the  narrow  condition  of 
the  glottis.  The  dyspnoea  is,  to  a  greater  or  less  extent,  constant,  but 
paroxysms  occur  from  time  to  time,  any  one  of  which  may  prove  fatal. 
In  these  attacks  the  patient  sits  up  in  bed,  with  his  mouth  open,  and 
gasps  for  breath.  His  eyes  start  from  his  head,  and  his  whole  body  often 
trembles  with  an  intense  convulsive  movement.  A  general  cyanosis  after 
a  time  commences,  the  face  becomes  of  bluish  hue,  and,  if  nature  or  art 
does  not  afford  immediate  relief,  death  rapidly  occurs  from  asphyxia. 

Physical  examination  of  the  part  may  be  made  by  the  finger  or  by  the 
laryngoscope,  but  the  latter  alone  gives  reliable  information.  If  the  fin- 
ger is  passed  into  the  throat  great  gentleness  must  be  exercised,  as  other- 
wise we  may  produce  a  dangerous  suffocative  paroxysm.'  The  epiglottis 
may  be  felt  to  be  very  much  thickened,  and  the  ary-epiglottic  folds  may 
have  attained  such  a  state  of  tumefaction  as  to  convey  to  the  finger  an 
impression  similar  to  that  which  is  given  by  touching  the  tonsils.''  When 
the  laryngoscope  can  be  used  the  aspect  of  the  parts  is  very  characteris- 
tic. The  color  of  the  mucous  membrane  is  generally  bright  red.  The 
epiglottis  has  the  appearance  of  a  semi-transparent  roll-like  body  or 
ridge,  or,  losing  its  normal  contour  altogether,  it  presents  two  round  red 
swellings  pressed  against  each  other.  It  is  often  merely  erect  and  tense. 
It  is  this  condition  of  the  epiglottis  which  explains  the  pain  and  difficulty 
accompanying  the  act  of  swallowing.  In  many  cases  the  swollen  epiglot- 
tis blocks  the  view  of  the  interior  of  the  larynx.  Occasionally,  however, 
the  ary-epiglottic  folds  appear  distinctly  as  two  translucent  folds,  which 
almost  meet  over  the  entrance  to  the  larvnx,  and  often  touch  each  other 
in  the  median  line  at  each  effort  of  inspiration.  It  rarely  happens  that 
the  vocal  cords  themselves  are  infiltrated,  but  a  case  of  this  kind  has  been 
reported  by  Risch,^  and  I  have  twice  met  with  a  similar  condition  in  ter- 
tiary syphilis. 

Sometimes  the  oedema  is  limited  to  that  part  of  the  larynx  which  is 
below  the  level  of  the  vocal  cords.  This  form  of  oedema  Avas  first  accu- 
rately described  by  Gilib,''  under  the  name  of  "  subglottic  "  oedema,  though 
Sestier  *  and  Cruveilhier "  had  previously  made  some  allusions  to  such  a 
condition.  In  these  cases  there  is  generally  no  swelling  above  the  vocal 
cords.  I  have  met  with  many  examples  of  subglottic  oedema,  but  they 
have  all  been  of  a  chronic  character. 


'  Trousseau  :  Clinique  Medicale,  t.  iii.  art.   CEdeme  de  la  Glotte. 

'  Krishixbcr:  Diet,  des  Sc.  MJd.,  vol.  ii.  p.  618. 

^Berliner  Klin.  Wochensch.,  1«GG,  No.  33.  *  Op.  cit.  p    211. 

*  Op.  cit.  *  Anat.  Patholog.,  t.  i.  1.  ii.  pi.  ii.  fig.  1. 
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Pathologii. — On  close  inspection  of  the  cedematous  larj^nx  in  the  dead 
subject,  the  physical  appearances  of  the  part  as  viewed  during  life  with 
the  laryngoscope  are  confirmed,  whilst  the  pathology  of  the  condition  can 
be  accurately  determined.  Where  death  has  resulted  from  the  oedema, 
the  fluid  collected  in  the  submucous  connective  tissue  is  generally  of  a 
serous  character,  but  it  may  be  sero-purulent,  or  even  healthy  pus.  In 
the  latter  case  the  pus  is  always  diffused,  circumscribed  abscess  never 
occurring  as  a  sequel  of  acute  inflammation  of  the  larynx.  Pure  serum 
is  found  only  in  the  most  acute  and  rapidly  fatal  cases;  as  a  rule  the 
effusion  is  of  a  sero-purulent  character.  Occasionally  blood  is  found  in 
the  tissues,  especially  in  those  cases  which  have  run  a  rapid  course.'  On 
cutting  into  the  diseased  parts,  usually  but  little  exudation  takes  place, 
and  sometimes  even  squeezing  between  the  fingers  does  not  suffice  to 
cause  the  disgorgement  of  the  cedematous  structures.  As  the  morbid 
process  so  often  extends  from  the  pharynx,  the  brunt  of  the  inflammation 
often  falls  on  the  epiglottis,  and  this  valve  is  occasionally  found  enor- 
mously tumefied.  But  as  the  effusion  collects  where  the  areolar  tissue  is 
most  lax,  the  ary-epiglottic  folds  are  the  parts  which  are  most  frequently 
distended,  and  in  which  the  swelling  attains  its  maximum.  Next  in  fre- 
quency the  ventricular  bands  suffer,  whilst  the  vocal  cords  may  be  slightly 
tumefied,  but  are  rarely  swollen  to  any  extent.  In  very  rare  cases  the 
oedema  can  be  traced  down  the  trachea  to  the  commencement  of  the 
bronchi.  The  muscles  are  frequently  saturated  with  serous  fluid.  If  the 
patient  survive  the  acute  stage  and  die  from  other  causes,  the  parts  pre- 
viously cedematous  present  a  sodden  and  shrunken  appearance.  In  con- 
tiguous cedematous  laryngitis  the  neighboring  structures  are  more  or  less 
implicated  in  the  morbid  process,  and  the  cellular  tissue  of  the  pharynx, 
tonsils,  soft  palate,  uvula,  and  even  of  the  neck,  is  often  found  distended 
with  fluid. 

Diagnosis. — Previous  to  the  invention  of  the  laryngoscope,  oedema  of 
the  larynx  was  liable  to  be  confounded  with  several  other  maladies,  and 
where  some  obstacle  prevents  the  use  of  the  instrument,  the  diagnosis 
may  still  occasionally  be  doubtful.  It  is,  however,  only  necessary  to 
enumerate  such  conditions — laryngismus  stridulus,  polypus,  retropharyn- 
geal abscess,  and  foreign  bodies  in  the  larynx — in  order  to  prevent  the 
careful  practitioner  from  falling  into  error.  Laryngeal  diphtheria  may 
sometimes  mislead  the  observer,  but  the  presence  of  false  membrane, 
which  can  generally  be  seen  in  the  pharynx  or  may  be  coughed  up  in 
shreds,  determines  the  diagnosis.  Any  disease  which  gives  rise  to  dysp- 
noea, such  as  aneurism  of  the  aorta,  narrowing  of  the  trachea,  cervical 
tumors,  etc.,  may  simulate  oedema  of  the  larynx,  but  the  history  of  the 
ease  and  the  laryngoscopic  examination  will  generally  furnish  conclusive 
evidence  as  to  the  real  nature  of  the  malady. 

Progiiosis. — Except  in  slight  cases,  or  Avhere  the  oedema  is  partial — 
affecting  one  ary-epiglottic  fold  or  one  side  of  the  epiglottis  only — the 
prognosis  is  extremely  unfavorable.  Even  when  local  measures  have  re- 
moved the  obstruction  to  free  respiration,  the  patient  is  very  likely  to 
perish  subsequently  from  exhaustion,  or  blood-poisoning,  or  from  pneu- 
monia or  other  lung  complications.  Dealing  roughly  with  the  literature 
of  the  subject,  Sestier'  found  that  the  affection  proved  fatal  in  158  out 

'Sestier:  Loc.  cit.;  also  Pfeufer:  Henle  u.  Pfeufer's  Zeitschrift  filr  rat.  Med., 
2feue  Folge.  Bd.  iii. 

^  Op.  cit.  p.  241  et  seq. 
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of  213  cases  in  spite  of  tracheotomy  having  been  performed  thirty  times. 
In  the  fifty-eight  cases  which  recovered,  the  traciiea  was  opened  twenty 
times,  Bayle.'  however,  gives  much  less  favorable  figures,  for  he  reports 
seventeen  cases  with  sixteen  deaths.  Secondary  oedema  is  more  fatal 
than  primary.  The  prognosis  also  depends  on  the  kind  of  oedema  as  well 
as  on  the  age  and  sex  of  the  patient.  Typical  oedema  is  almost  always 
fatal,  whilst  the  contiyuous  form  generally  does  well,  if  the  inflammation 
starts  from  the  pharynx.  It  is,  however,  invariably  fatal  when  it  spreads 
from  the  neck  or  chest,  as  in  the  case  of  aneurism  of  the  aorta  or  of  the 
large  cervical  vessels,  and  nearly  always  so  when  it  commences  in  the  ex- 
ternal areolar  tissue.  In  consecutive  oedema,  the  local  affection  being 
almost  always  at  the  same  time  a  secondary  phenomenon,  the  prognosis 
depends  on  the  nature  of  the  original  disease.  In  typhoid  fever  it  is 
very  unfavorable,  whilst  in  phthisis  the  condition  is  in  itself  compara- 
tively unimportant,  and  in  syphilis  it  usually  yields  to  treatment.  The 
affection  is  more  serious  in  men  than  in  women.  According  to  Sestier,  m 
the  former  four-fifths  of  the  cases  prove  fatal,  and  in  the  latter  only  three- 
fifths.  The  same  author  states  that  the  greatest  mortality  (in  proportion 
to  those  affected)  occurs  between  ten  and  thirty  years,  when  eight-ninths 
of  the  cases  prove  fatal.  The  next  highest  mortality  is  between  fifty  and 
seventy,  whilst  the  maximum  power  of  resistance  appears  to  be  between 
thirty  and  forty  and  forty  and  fifty,  in  which  two  decennia,  about  one- 
half  of  the  cases,  according  to  Sestier,  prove  fatal. 

Treatment. — Prompt  local  treatment  must  be  adopted  in  order  to  re- 
move the  laryngeal  obstruction.  Local  bleeding,  by  means  of  leeches 
placed  over  the  sides  of  the  larynx,  is  often  of  considerable  service,  and  in 
mild  cases  may  effect  so  much  reduction  in  the  oedema  as  to  render  the 
subsequent  progress  of  the  case  free  from  danger.  The  inhalation  of 
pulverized  liquids,  especially  of  a  solution  of  tannin  as  recommended  by 
Trousseau,'  may  also  be  tried.  Ice  should  be  uninterruptedly  swallowed, 
and  the  patient  should  be  kept  constantly  under  the  influence  of  bromide 
of  potassium.  It  will  usually,  however,  be  necessary  to  carry  out  some 
more  decisive  measures.  Scarification,  first  practised  by  Lisfranc,'  is 
often  successful  when  the  disease  is  circumscribed.  This  operation  may 
be  performed  by  means  of  a  long,  sharp-pointed  bistoury,  covered,  except 
for  the  last  quarter  inch  of  its  length,  with  adhesive  plaster  or  lint.  The 
best  instrument,  however,  for  the  purpose,  is  the  laryngeal  lancet  (page 
186).  A  primitive  method  of  scarifying  the  larynx  was  practised  by 
Legroux,*  who  lacerated  the  mucous  membrane  with  one  of  the  finger 
nails  specially  sharpened  to  a  point  for  the  purpose.  After  scarification, 
gargling  with  warm  water  and  steam  inhalations  will  much  facilitate  the 
expulsion  of  fluid  from  the  tissues.  If  scarification  is  unavailing  we  must 
have  recourse  to  tracheotomv,  and  it  is  better  to  perform  this  operation 
early,  than  to  wait  until  an  almost  moribund  condition  of  the  patient 
Tenders  surgical  interference  nearly  hopeless. 

Traumatic  Lartxgitis, 

Violent  inflammation  of  the  larynx,  involving  the  submucous  areolar 
tissue,  may  arise  from  scalds  of  the  larynx,  from  corrosive  poisons,  or 
from  the  impaction  of  foreign  bodies. 

'  Op.  cit.  '  Loc.  cit. 

'Journal  de  Med.,  1823  :  Mf^m.  sur  TAngnne  lar.  oedemat. 
*  Joum   de3  Connaiss.  Medico-Chir,  Sept.,  1^39. 
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Scalds  of  the  lary?ix  are  frequently  met  with  amongst  children  of  the 
laboring  classes.  This  accident,  which  is  seldom  seen  except  where  Eng- 
lish customs  prevail,  was  first  described  by  Dr.  Marshall  Hall,'  and  sub- 
sequently by  Stanley,"  Burgess,'  Wallace,*  Ryland,^  and  Liston.*  At  a 
later  period  Jameson '  reported  several  cases,  and  more  recently  Bevan,' 
Ross,' Jonathan  Hutchinson,'"  Parker,"  and  others  have  recorded  instances 
of  the  accident.  These  scalds  are  indeed  far  too  common  at  all  the  gen- 
eral hospitals,  and  when  I  was  Resident  Medical  Officer  at  the  London 
Hospital,  many  cases  came  under  my  notice.  Children  allowed  to  drink 
tea  from  the  spout  of  the  tea-pot,  unaware  of  the  danger,  occasionally  at- 
tempt the  same  feat  with  the  boiling  kettle.  Instant  inflammation  of  the 
pharynx  and  orifice  of  the  larynx  sets  in,  and  in  two  or  three  hours,  or 
even  sooner,  the  epiglottis  becomes  greatl}''  swollen  and  cedematous. 

The  age  of  the  patient  usually  renders  the  use  of  the  laryngeal  mirror 
out  of  the  question,  but  the  fauces  should  be  illuminated  as  in  laryngos- 
copy. Under  these  circumstances  the  erect  and  cedematous  epiglottis  can 
often  be  seen  at  the  back  of  the  tongue.  Scarification  is  the  most 
rational  method  of  treatment.  If  the  proper  laryngeal  lancet  be  not  at 
hand,  the  cedematous  parts  may  be  incised  or  punctured  with  a  gum  lan- 
cet, or  a  curved,  sharp-pointed  bistoury,  protected  by  strips  of  plaster  to 
within  two  or  three  lines  of  its  extremity.  Non-depressant  emetics  may 
be  given  either  before  or  after  sacrification,  the  pressure  which  the  act  of 
retching  exercises  on  the  cedematous  tissue  favoring  the  effusion  from  the 
ruptured,  or  punctured,  mucous  membrane.  Scarification,  fairly  and  fully 
carried  out,  ought  to  supersede  all  other-  treatment,  and  is  much  to  be 
preferred  to  leeches  and  mercurials. 

Tracheotomy  may  be  had  recourse  to  as  a  last  resort,  though  it  cannot 
in  these  cases  lay  claim  to  the  success  which  attends  its  timely  perform- 
ance in  many  other  cases  of  laryngeal  obstruction. 

Lm'yngitis  from  corrosive  poisoniiig  is  generally  of  a  very  violent 
character,  and  is  frequently  followed  by  gangrene.  Tracheotomy  is  often 
called  for. 

Laryngitis  from  the  presence  of  a  foreign  body  can  only  be  relieved 
by  the  extraction  of  the  offending  substance.  The  sudden  swelling  which 
takes  place  in  some  of  these  cases  partakes  of  the  character  of  venous 
obstruction,  such  as  may  be  artificially  produced  by  tying  a  piece  of  string 
tightly  round  the  end  of  the  finger.  The  rapidity — often  only  a  few  min- 
utes, or  even  seconds — with  which  the  tumefaction  takes  place,  far  ex- 
ceeds anything  that  can  be  accounted  for  by  inflammatory  action.  Should 
it  not  be  possible  to  effect  the  removal  of  the  foreign  body,  tracheotomy 
must  be  performed  if  the  symptoms  are  at  all  urgent. 

'  Trans.  Med-Chir.  Soc,  London, 4833.  'Ibid. 

*  Dublin  Hosp.  Reports,  vol.  iii.  '  Lancet,  March.  1836. 

*  Op.  cit.  « Lancet,  1889  and  1840,  p.  103. 
•>  Dublin  Quarterly  Joum.,  Feb.,  1848.  ^Ibid.  Feb.,  18C0. 

9  Medical  Press  and  Circ.,  1868.  '»  Lancet,  Feb.,  1871. 

"  Ibid.  May  1,  1875. 
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ABSCESS  OF  THE  LARYNX. 

(Under  this  head  abscess  of  the  larynx  dependent  on  perichondritis  is  not  consid- 
ered. ) 

Latin  Eq. — Abscessus  laryngis. 
French  Eq. — Abces  du  larynx. 
German  Eq. — Abscess  des  Kehlkopfes. 
Italian  Eq. — Ascesso  della  laringe. 

Definition. — A  circumscribed  collection  of  pus  due  to  inflammation  of 
the  soft  tissues  of  the  larynx,  interfering  with  the  vocal  functions  of  that 
organ,  and  sometimes  with  the  proper  action  of  the  epiglottis. 

Etiology. — The  causes  of  the  disease  are  the  same  as  those  which  give 
rise  to  diifused  inflammation  of  the  larynx.  The  affection  is  extremely 
rare,  and  generally  occurs  in  an  acute  form. 

Symptoms. — Dysphoniaor  aphonia,  dysphagia,  and  occasionally  dysp- 
noea are  the  ordinary  symptoms.  Which  function  is  most  involved  de- 
pends on  the  exact  seat  of  the  affection.  Tobold  '  has  reported  one  case 
in  which  the  left  ary-epiglottic  fold  was  the  seat  of  the  disease,  and 
another  in  which  the  cushion  of  the  epiglottis  was  affected.  Generally 
the  abscess  develops  within  the  larynx,  or  in  the  lower  part  of  the  pharyn- 
geal cavity,  but  occasionally,  as  in  a  case  reported  by  Riihle,^  it  points 
externally.  If  the  abscess  is  not  opened,  it  is  extremely  likely  to  cause 
suffocation,  but  in  some  cases  it  bursts  spontaneously,  and  a  cure  results.' 
I  have  myself  met  with  thirteen  cases  of  idiopathic  abscess  of  the  larynx. 
In  six  cases,  the  abscess  occurred  at  the  root  of  the  epiglottis;  in  four,  in 
one  of  the  ventricular  bands;  and  in  three  instances,  one  of  the  ary-epi- 
glottic folds  was  the  seat  of  the  disease.  In  most  of  my  cases  the  symp- 
toms were  very  severe:  in  nine  the  abscess  was  opened  with  a  laryngeal 
lancet,  and  in  four  the  abscess  burst.     All  the  patients  recovered. 

Diagnosis. — It  is  very  difficult  to  diagnose  this  affection  with  cer- 
tainty, for  as  there  is  generally  a  considerable  amount  of  inflammation 
around  the  abscess  the  appearance  is  that  of  an  acute  inflammatory  swell- 
ing. Sometimes,  however,  the  abscess  actually  points,  and  the  yellow 
color  of  the  pus  can  be  detected  through  the  mucous  membrane.  As 
Professor  Bruns  *  has  pointed  out,  this  yellow  color  is  the  only  certain 
laryngoscopic  sign  of  abscess,  but  sometimes  the  disease  may  be  differen- 
tiated from  oedema  by  the  swelling  being  less  transparent  in  the  former 
case. 

Prognosis. — The  prognosis  is  generally  favorable,  if  the  abscess  has 
not  attained  a  very  large  size  when  it  first  comes  under  treatment.  In 
pre-laryngoscopic  times  the  disease  has  been  reported  to  have  been  quickly 
fatal  in  several  cases.  Doring  "  recorded  a  case  in  which  a  soldier  died 
on  the  third  day  from  an  abscess  at  the  base  of  the  epiglottis. 

'  Laryngoscopies  Berlin,  1874,  p.  324. 

'  Kehlkopfkrankhuiten,  Berlin.  IHfJl,  p.  163  et  seq. 

^  Schroetter  :  Klinik  fiir  Laryngoskopie,  Jahresbericht.    Wien,  1870,  p.  15. 

*  Laryngoscopic,  Tiibiugen,  IbTiJ,  p.  1.J2. 

'  Riihle :  Op.  cit. 
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Treatment. — Tf  the  abscess  is  small  it  should  he  immediately  opened 
■with  a  laryng'eal  lancet,  and  if  it  has  spread  toward  the  skin,  the  opening 
should  be  made  externally.  In  the  case  treated  by  Hiihle,  already  referred 
to,  a  fluctuating-  tumor  was  felt  Avith  the  fmger,  at  the  upper  aperture  of 
the  larynx,  and  there  was  a  swelling  over  tiie  loft  ala  of  the  thyroid  carti- 
lage. After  using  an  exploratory  needle  an  iticision  was  made  externally, 
and  a  cupful  of  pus  was  evacuated.  The  patient  was  cured  in  a  few  days. 
If  the  abscess  is  very  large,  tracheotomy  should  be  performed,  and  after 
Dr.  Semon's  tampon-canula  (see  Tracheal  Instruments)  has  been  inserted, 
the  abscess  should  be  opened  in  the  ordinary  way. 


CHRONIC   LARYNGITIS. 

(Synonym:  Ciikonic  Catarrh  of  the  Larynx.) 

Xiatin  Eq. — Laryngitis  chronica. 
French  Eq. — Laryngite  chronique. 
German  Eq. — Chronischer  Catarrh  des  Kehlkopfs. 
Italian  Eq. — Laryngitide  cronica. 

Definition. — Chronic  inflammation  of  the  lining  membrane  of  the  la- 
rynx characterized  by  hoarseness  or  loss  of  voice,  and  generally  by  more  or 
less  cough.  Occasionally  the  malady  causes  thickening  of  the  affected 
membrane,  and  sometimes  leads  to  ulceration. 

Etiology. — The  causes  of  this  affection  are  the  same  as  those  indi- 
cated under  the  head  of  acute  laryngitis,  to  which  disease  it  often  proves 
the  sequel.  It  sometimes  results  from  too  prolonged  use  of  the  voice,  es- 
pecially among  clergymen  and  schoolmasters.  The  chronic  forms  of  in- 
flammation also  frequently  extend  from  the  pharynx,  and  the  effects  of 
continuity  of  texture  are  often  seen  in  chronic  alcoholism  and  the  abuse 
of  tobacco.  It  is  commonly  supposed  that  elongation  of  the  uvula  by 
mechanically  irritating  the  epiglottis  and  orifice  of  the  larynx  is  an  almost 
certain  cause  of  chronic  laryngitis.  I  have  seen  several  cases  in  which 
an  obstinate  and  teasing  cough,  together  with  some  congestion  of  the 
larynx,  were  apparently  produced,  or  at  least  maintained,  by  an  elon- 
gated uvula,  the  affection  subsiding  almost  immediately  after  a  portion  had 
been  snipped  off:  but  on  the  whole  I  am  inclined  to  agree  with  Ziemssen  ' 
that  the  causal  influence  of  this  condition  has  been  greatly  overrated,  and 
that  RiihleMs  correct  in  observing  that  the  enlargement  of  the  uvula  and 
laryngeal  malady  are  merely  coexistent  effects  of  the  same  cause — chronic 
pharyngitis. 

The  influence  of  an  atmosphere  impregnated  with  atomic  matter,  m 
the  production  of  disease,  has  long  been  recognized.  In  the  last  century, 
Bubbe,'  Ramazinni,*  and  others,  drew  attention  to  this  cause  of  morbid 

'  Cyclopaedia  of  Medicine,  vol.  iv. 
*  Die  Kehlkopfkrankheiten,  lierlin,  1861. 

^  Dissert.  Inaugur.,  etc.,  Ilahc,  1721 ;  Hufeland'a  Jonrn.  vol.,  xcviii.  p.  4. 
■*  Abhandlungen  von  den  Krankheiten  der  Kunstler  uud  Handweiker,  translated  by 
Ackermann,  1780,  vol.  i.  pp.  123,  147 ;  vol.  ii.  p.  27. 
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action,  and  in  our  own  time,  Holland,'  Heussinger,^  Virchow,'  Lewin,* 
Headlani  Greenhow,"  and  other  physicians  have  further  elucidated  the 
subject.  It  need,  therefore,  only  be  observed  here  that  the  larynx  suffers 
in  common  with  the  rest  of  the  respiratory  system  in  the  case  of  needle 
grinders,  pearl-button  turners,  and  others  who  work  in  an  impure  atmos- 
phere, the  chronic  form  of  catarrh  being  especially  connnon  amongst  per- 
sons so  occupied. 

The  great  and  sudden  development  of  the  larynx  which  takes  place  at 
puberty  in  males  is  often  attended  by  chronic  laryngitis,  the  so-called 
"  cracked  voice  "  of  boys  being  always  associated  with  marked  congestion 
of  the  vocal  cords.  There  seems  also  to  be  a  rare  constitutional  condi- 
tion, where  there  is  a  tendency  to  chronic  inflammation  of  many  of  the 
mucous  canals.  Seven  such  cases  have  come  under  my  notice,  all  the  pa- 
tients being  men  over  fifty  years  of  age.  I  had  at  one  time  a  gentleman 
under  my  care  who  was  suffering  from  chronic  laryngitis,  slight  thicken- 
ing of  the  walls  of  the  lower  third  of  the  oesophagus,  gastro-intestinal  de- 
rangement, and  chronic  cystitis. 

The  influence  of  age  and  sex  is  very  marked  in  cases  of  chronic  laryn- 
gitis, adult  males  being  by  far  the  most  common  sufferers,  and  children 
the  rarest.  As  a  secondary  phenomenon  chronic  laryngitis  is,  of  course, 
almost  invariably  present  in  all  long-continued  diseases  of  the  larynx,  such 
as  phthisis,  syphilis,  polypi,  cancer,  lupus,  etc. 

ASt//npfoms. — The  subjective  symptoms  of  chronic  laryngitis  vary  con- 
siderably under  different  conditions.  \Yhen  the  patient  refrains  from 
using  his  voice,  the  local  sensations  are  not  very  marked,  some  dryness 
and  irritation  in  the  throat,  with  occasional  tickling  cough,  being  all  that 
is  complained  of.  If  the  patient,  however,  exercises  his  voice  for  any 
length  of  time,  these  symptoms  become  much  aggravated,  and  he  is  soon 
obliged  to  seek  relief  in  silence.  In  some  cases,  in  addition  to  the  symp- 
toms above  mentioned,  a  burning  or  pricking  pain  is  felt,  and  there  is 
often  a  frequent  desire  and  effort  to  clear  the  throat. 

Objectively,  the  phenomena  of  chronic  laryngitis  consist  in  a  marked 
alteration  of  voice  and  a  slightly  increased  secretion,  and  in  certain  defi- 
nite anatomical  changes.  Impairment  of  the  functions  of  the  larynx  is  the 
most  ciiaracteristic  symptom  of  the  disease.  It  varies  in  degree  from 
slight  modification  in  tone  to  complete  loss  of  voice.  It  is  characteristic 
also  of  this  form  of  hoarseness  In  the  early  stage,  that  it  is  most  marked 
when  the  organ  has  been  at  rest  for  some  time.  Thus,  a  patient  with 
slight  chronic  congestion  may  be  extremely  hoarse  on  attempting  to  speak 
after  an  interval  of  silence,  and  yet  the  voice  will  become  almost  normal 
after  the  function  has  been  exercised  for  a  few  minutes.  The  improve- 
ment probably  depends  on  the  quickened  capillary  circulation  and  stimu- 
lated nerve-force  of  the  part,  and  has  its  analogy  elsewhere.  If,  however, 
the  patient  continues  to  talk  for  a  time,  fatigue  is  experienced,  and  hoarse- 
ness or  aphonia  supervenes.  In  chronic  laryngitis  the  voice  is  sometimes 
clear  and  natural  in  its  ordinary  tones,  and  the  discordance  is  only  observed 


'  Diseases  of  the  Lnnjjs  from  Mechanical  Causes,  and   Inquiries  into  Conditions  of 
Artisans  exposed  to  the  Inhalation  of  Dust,  by  Dr.  (i.  Calvert  Holland,  London,  1843. 

*  Ueber  anomale  Kohlen-  und  Pigmentbildung,  Eisenach.  1S2;]. 

*  Anatomische  Beschreibung  der  Krankheiten  der  Circulations-  und  Respirations- 
organe,  Leipzig,  1841. 

^  Beitrage  zur  Inhalationstherapie  in  Kronkheiteu  der  Respirationsorgane,  Berlin, 
18oo. 

*  Chronic  Bronchitis,  London,  1870. 
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when  powerful  exertions  are  made  (as  in  singing,  acting,  public  speaking, 
etc.).  Tiie  cough  is  generally  rather  frequent,  but  it  may  amount  to  noth- 
ing more  than  "  hawking,"  or  "  hemming,"  and  sometimes  it  is  almost  en- 
tirely absent.  In  some  cases,  however,  it  constitutes  the  most  trouble- 
some symptom. 

As  regards  secretion,  the  expectoration  is  never  abundant,  unless  the 
laryngeal  affection  is  complicated  with  bronchitis.  The  mucus  discharged 
from  the  larynx  is  generally  of  a  whitish  gray  color,  and  of  viscid  con- 
sistency, but  in  cases  of  long  standing  it  is  yellow,  and  after  violent  ex- 
acerbations of  coughing,  frequently  appears  streaked  with  blood.  Res- 
piration is  seldom  much  affected,  but  moist  I'iiles  can  generally  be  heard 
over  the  larynx. 

The  laryngoscopic  appearances  are  usually  very  marked,  but  vary  con- 
siderably in  different  cases.  A  general  or  partial  hyperasmia  is  invariably 
present.  The  redness  is  generally  suffused  and  fades  oft'  gradually  into 
the  healthy-colored  membrane,  but  injection  of  the  minute  vessels  is  some- 
times apparent,  especially  on  the  epiglottis  and  vocal  cords.  On  the  for- 
mer the  injection  is  usually  arborescent,  on  the  latter  the  arrangement 
of  the  vessels  is  generally  linear,  along  the  attached  side  of  the  vocal 
cord.  Sometimes  one  vocal  cord  is  seen  to  be  bright  red,  whilst  the 
other  is  of  the  usual  white  color,  and  the  congestion  may  even  be  limited 
to  a  small  portion  of  one  cord.  In  the  latter  case  it  is  always  the  outer 
attached  portion  of  the  cord  which  is  congested.  Small  pellets  of  mucus 
are  often  seen  sticking  to  different  parts  of  the  laryngeal  membrane;  and 
in  cases  of  long  standing,  the  whole  surface  of  the  larynx  is  frequently  cov- 
ered with  secretion.  In  some  cases  the  mucous  membrane,  instead  of  pre- 
senting the  velvety  appearance  which  generally  accompanies  any  pro- 
nounced congestion,  looks  dry  and  glistening.  General  tumefaction  of  the 
mucous  membrane  and  submucosa  is  a  very  pronounced  feature  in  inveterate 
cases,  the  epiglottis,  ventricular  glands,  and  inter-arytenoid  fold  all  par- 
ticipating in  a  diffuse  and  uniform  thickening.  In  the  case  of  the  vocal 
cords  this  change  sometimes  causes  a  granular  condition  of  their  surface, 
and  often  a  very  perceptible  unevenness  of  their  edges.  Derangements  in 
the  mohility  of  the  larynx  may  often  be  noticed.  Some  of  these  phe- 
nomena are  of  a  mechanical  nature,  and  depend  on  muscular  action  being 
clogged  and  impeded  through  the  thickened  state  of  the  mucosa  and  sub- 
mucosa. Thus  the  hypertrophied  inter-arytenoid  fold  prevents  the  nor- 
mal approximation  of  the  arytenoid  cartilages  and  vocal  cords;  while  the  ■ 
swollen  ventricular  bands  sometimes  almost  obliterate  the  ventricles  ofl 
Morgagni,  and,  encroaching  on  the  vocal  cords,  materially  impede  their 
movements.  In  addition,  however,  to  these  mechanical  effects,  true  mus- 
cular pareses  of  peripheral  origin  are  often  present;  in  such  cases,  as 
Ziemssen'  observes,  the  paralysis  is  more  often  unilateral  than  bilateral. 
Where  only  one  cord,  however,  is  paralyzed,  the  impaired  movement  is 
made  up  for  by  increased  activity  on  the  part  of  its  fellow,  which  is 
dragged  across  the  middle  line,  beyond  its  usual  range  of  movement.  By 
this  means  approximation  and  phonation  are  secured,  and  in  such  instan- 
ces obliquity  of  the  closed  glottis  can  be  seen  with  the  laryngoscope. 

Erosions,  or  very  fine  shallow  ulcerations,  which  extend  no  deeper 
than  the  epithelial  layer,  are  not  unfrequently  visible.  Their  most  fre- 
quent seat  is  between  the  arytenoid  cartilages  and  on  'the  cartilaginous 
cords.     Ulcerations,  which  pass  through  the  whole  thickness  of  the  mu- 

'  Loc.  cit.  p.  316. 
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cous  membrane,  are  of  very  rare  occurrence  in  this  affection,  and  peri- 
chondritis is  very  seldom  met  with,  except  in  the  subglottic  regions. 

In  addition  to  congestive  swelling  of  the  mucosa  and  submucosa, 
there  occurs  in  some  rare  cases  an  organic  thickening  or  hypertrophy  of 
the  soft  structures.  The  epiglottis,  ventricular  bands,  and  ary-epiglottic 
folds  are  occasionally  affected  in  tliis  way.  Lewiri'  has  specially  noticed 
the  thickening  of  the  ary-epiglottic  folds  in  preachers.  He  attributes  it 
to  the  forcible  depression  of  the  epiglottis  by  the  contraction  of  the  mus- 
cular fasciculi  contained  in  the  ary-epiglottic  ligaments — a  movement 
necessarv  to  produce  the  deep,  hollow  tones  which  express  pathos.  It 
must  be  observed,  however,  that  swelling  of  the  ary-epiglottic  folds  is  ex- 
ceedingly rare  in  this  country  except  in  laryngeal  phthisis,  and  the  inter- 
arytenoid  fold  is  far  more  frequently  thickened;  nodular  excrescences, 
the  result  of  chronic  inflammation,  are  often  met  with. 

Pathology. — The  disease  is  essentially  a  chronic  inflammation  of  the 
lining  membrane  of  the  larynx,  in  which  the  vessels  of  the  areolar  tis- 
sue participate  very  little.  Enlargement  and  tortuosity  of  the  small  ves- 
sels is  found  in  cases  of  long-standing  congestion,  together  with  increase 
of  the  connective  tissue,  while  the  sub-epithelial  portion  of  the  mucosa 
is  often  converted  into  a  lymphoid  tissue.  The  latter  by  encroaching  on 
the  epithelium  gives  rise  to  the  superficial  erosions  seen  during  life. 

Diagyiosis. — An  accurate  opinion  can  only  be  formed  by  careful  laryn- 
goscopic  examination.  It  is  of  the  first  importance  in  every  case  of  sup- 
posed chronic  laryngitis  to  observe  whether  there  is  thickening,  and  if 
this  condition  exists,  to  determine  whether  it  is  due  to  inflammatory  tume- 
faction, cedematous  infiltration,  or  tuberculous  deposit.  In  simple  chro- 
nic laryngitis  the  natural  contour  of  the  parts  is  almost  always  preserved, 
but  the  coloration  is  somewhat  redder  than  that  of  health.  In  oedema  the 
swelling  is  generally  of  a  bright  color,  and  has  a  characteristic  transpar- 
ent appearance;  in  phthisis,  on  the  other  hand,  the  thickened  parts  are 
usually  of  a  dull  color,  though  the  surface  may  be  accidentally  congested; 
the  swelling,  also,  as  a  rule,  presents  certain  determinate  forms,  which 
will  be  described  in  treating  of  that  disease.  In  all  cases  of  chronic 
laryngitis  of  some  months'  standing  the  lungs  must  be  most  carefully  ex- 
amined, the  history  of  the  patient  and  that  of  his  family  closely  investi- 
gated, and  his  general  condition  inquired  into,  before  a  decided  opinion 
as  to  the  nature  of  the  disease  is  given. 

Prognosis. — The  tendency  of  the  disease,  when  once  fully  established, 
is  to  remain  stationary,  or  the  symptoms  may  disappear  for  a  short  time 
and  then  recur.  Under  persistent  local  treatment  and  the  careful  avoid- 
ance of  the  exciting  causes  of  the  affection,  however,  recovery  can  gen- 
erally be  secured.  In  old  people  the  malady  is  always  complicated  with 
chronic  bronchitis,  and  the  symptoms  of  the  latter  affection  mask  and 
outweigh  in  importance  the  morbid  j>henomena  dependent  on  the  chronic 
laryngeal  disease.  Chronic  laryngitis  hardly  ever  terminates  fatally, 
almost  the  only  possibility  of  such  an  occurrence  consisting  in  the  super- 
vention of  perichondritis,  and  such  an  issue  is  excessively  rare,  except 
when  the  disease  occurs  in  the  subglottic  region. 

Treatment. — Local  remedies  of  an  astringent  cliaracter  are  the  most 
important  agents  in  the  treatment  of  chronic  laryngitis.  Any  of  the  fol- 
lowing "  Pigmenta  "  (Throat  Hosp.  Phar. )  may  be  used:  Ferri  perchlor. 
(60  gr.),  ferri  persulph.  (60  gr.),  ferri  sulph.   (120  gr.),  cupri  sulph.  (10 

'  Virchow's  Axchiv,  Bd.  xxiv.  p.  429. 
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gr.),  zinci  chlorid.  (30  gr.),  zinci  acet.  (5  gr.),  zinci  sulpli.  (10  gr.),  alu- 
iniiiis  (30  gr.),  alum,  chlor.  (60  gr.),  dissolved  in  an  ounce  of  water  or 
glycerine.  The  latter  solvent,  through  its  denser  consistency,  is  better 
adapted  for  keeping  up  a  prolonged  action  on  the  part.  Solutions  of  the 
crystals  of  nitrate  of  silver  vpere  strongly  recommended  by  Green  '  in  fol- 
licular cases,  but  they  do  not  seem  to  me  to  act  more  beneficially  than 
other  mineral  astringents.  The  solution  of  chloride  of  zinc  is  the  remedy 
T  most  frequently  employ;  but  provided  the  medicament  is  applied  accu- 
rately and  sufficiently  often,  it  really  matters  very  little  which  solution  is 
used.  The  application  should  be  made  daily  for  the  first  seven  days,  on 
alternate  days  during  the  second  and  third  week,  twice  in  the  third  week, 
and  so  on,  at  gradually  increasing  intervals  till  a  cure  is  effected.  This 
is  a  general  rule,  but  it  must  be  modified  according  to  circumstances.  In 
cases  where  there  is  excessive  secretion  from  the  larynx  (laryngorrhoea), 
the  local  application  of  turpentine  sometimes  does  good,  but  these  cases 
are  generally  very  troublesome  to  treat.  On  the  other  hand,  when  there 
is  long-standing  hyperaemia,  with  diminished  secretion — where  the  mucous 
membrane  looks  dry  and  shining — the  remedy  which  I  have  found  most 
successful  is  carbolic  acid  (from  half  a  drachm  to  a  drachm  of  the  pure 
white  carbolic  acid  to  an  ounce  of  glycerine). 

Another  mode  of  applying  astringent  solutions  to  the  larynx  consists 
in  the  use  of  spray-producers  (see  page  182).  For  spray-inhalations  the 
following  remedies  are  most  to  be  recommended,  tannin  being  probably 
the  best  of  all;  the  proportions  given  are  always  for  one  ounce  of  water: 
— Tannin  1  to  5  gr. ;  alum,  1  to  10  gr. ;  perchloride  of  iron,  ^  to  2  gr. ; 
sulphate  of  zinc,  1  to  6  gr. ;  chloride  of  zinc,  2  to  10  gr.  Whichever  solu- 
tion is  selected,  it  should  be  employed  three  or  four  times  a  day  for  about 
five  minutes.  It  must  be  understood,  however,  that  this  method  of  local 
treatment  is  generally  only  of  service  as  a  supplement  to  applications 
made  with  the  brush. 

In  many  cases  great  benefit  is  derived  from  steam  inhalations  contain- 
ing some  stimulating  volatile  principle.  For  this  purpose  the  inhalations 
of  pine  oil,  creasote,  and  juniper  (Throat  Hosp.  Phar.)  are  among  the 
best.  Steam  inhalations  should,  as  a  rule,  be  employed  twice  or  three 
times  daily  for  about  ten  minutes,  at  a  temperature  of  140°. 

When  persistent  congestion  has  led  to  pareses  of  the  laryngeal  mus- 
cles, the  systematic  employment  of  internal  electricity  is  of  the  greatest 
value.     In  fact,  cases  of  this  class  seldom  yield  to  any  other  treatment. 

It  is  almost  unnecessary  to  observe  that  the  voice  should  be  exercised 
as  little  as  possible.  For  singers,  actors,  clergymen,  and  others,  whose 
occupations  require  them  to  use  the  voice  much,  rest  of  the  vocal  organ  is 
of  the  utmost  importance.  When  complete  silence  cannot  be  enforced, 
the  least  possible  exertion  should  be  made  in  speaking — the  patient  should, 
in  fact,  whisper.  If  the  uvula  be  much  elongated  it  had  better  be  ampu- 
tated. As  the  pharynx  is  almost  invariably  more  or  less  affected,  astrin- 
gent lozenges  (Throat  Hosp.  Phar.)  will  be  found  ver\'  useful.  Tannin, 
rhatany,  and  kino  may  often  be  prescribed  in  this  form  with  great  advan- 
tage. 

The  waters  of  Ober-Salzbrunnen,  Ems,  and  Selters  are  especially 
recommended  by  Niemeyer,^  who  observes  that  "  we  must  accept  the  em- 
pirical facts  that  these  waters  relieve  and  cure  very  many  cases  of  chronic 


•  On  Bronchitis,  New  York,  1846. 

*  Lehrbuch  der  Spec.  Pathol,  u.  Therap.,  7te  Aufl.  p.  13. 
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laryngeal  catarrh;"  whilst  French  physicians  praise  the  sulphuretted 
waters  of  the  Pyrenees,  especially  of  Les  Eaux  Bonnes,  as  being  appro- 
priate to  cases  associated  with  granular  pharynx.  Several  patients  whom 
I  have  sent  to  the  Pyrenean  springs  have  derived  undoubted  benefit  from 
the  use  of  those  waters,  but,  on  the  whole,  I  have  seen  more  benefit  re- 
sult from  the  waters  of  Aix-les-Bains  and  Marlioz,  T,he  climate  of  the 
Pyrenees  is  subtropical,  and  generally  very  ennervating  in  its  effects  oa 
English  patients.  I  can  particularly  recommend  the  hot  sulphur-waters 
of  Savoy  when  the  voice  remains  weak  and  the  mucosa  is  relaxed  rather 
than  congested. 

Where  suitable  atmospheric  conditions  cannot  be  selected  the  patient 
must  wear  a  respirator,  when  the  weather  is  at  all  cold  or  damp,  and  must 
protect  the  neck  and  body  generally  by  warm  and  suitable  clothing.  Con- 
stitutional medicines  and  hygienic  treatment  will  be  necessary  in  some 
cases,  and  must  vary  according  to  circumstances. 


Chronic  Glandular  Laryngitis. 

This  condition  consists  in  an  inflammation  in  which  the  minute  race- 
mose glands  are  principally  affected.  It  is  almost  always  associated  with 
follicular  pharyngitis,'  of  which  malady  it  generally  constitutes  a  down- 
ward extension.  It  cannot,  however,  be  called  "  follicular  laryngitis,"  as 
the  glands  of  the  larynx  are  all  of  the  racemose  variety  (Kolliker).  The 
term  "  clergyman's  sore  throat  "  has  been  applied  to  it,  but  the  clergy 
more  often  suffer  from  congestion  of  the  whole  mucous  membrane  and 
paresis  of  the  laryngeal  muscles.  Although  usually  resulting  from  a  pre- 
vious pharyngeal  affection,  it  sometimes  commences  in  the  larynx,  and 
afterward  reaches  the  pharynx.  It  is  often  associated  with  indigestion, 
but  whether  there  is  any  causal  relation  between  the  two  conditions  is 
uncertain.  The  symptoms  are  the  same  as  those  of  simple  chronic  laryn- 
gitis, but  perhaps  milder — weakness  of  voice,  fatigue  after  speaking,  a 
constant  inclination  to  clear  the  throat  and  swallow  the  saliva,  or  perform 
an  act  of  deglutition,  being  the  principal  morbid  phenomena.  With  the 
laryngoscope  the  enlarged  orifices  of  the  glands  may  sometimes  be  seen 
on  the  epiglottis  and  the  posterior  parts  of  the  vocal  cords  as  pale  specks 
on  the  congested  membrane,  or  as  small  red  circles  on  the  pale  membrane. 
The  other  laryngeal  appearances  do  not  differ  from  those  of  simple  laryn- 
gitis, except  that  the  approximative  action  of  the  vocal  cords  is  more 
often  feeble  and  imperfect.  There  is  frequently  considerable  constitutional 
debility.  The  treatment  should,  for  the  most  part,  be  the  .same  as  for  ordi- 
nary chronic  laryngitis,  but  nitrate  of  silver  (gr.  xx,  ad  3  j.)  is  more  useful 
in  this  complaint,  and  the  sulphur-waters  of  Aix-les-Bains  are  especially 
valuable.  Constitutional  remedies  of  an  analeptic  character  are  also  gen- 
erally required. 

PriLEBECTASIS  LaRYNGEA. 

Venous  congestion  of  the  larynx  is  an  extremely  rare  affection,  and  I 
have  only  met  with  four  examples  of  it.  It  may  depend  on  general  or 
local  causes,  viz.,  it  may  occur  "in  persons  affected  with  a  morbid  pre- 
ponderance of   the   venous  system"  (Hasse),  or    may  be  due  to   a  local 

'  For  a  full  description  of  this  affection  see  Granular  Pharyngitis,  p.  23. 
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strain,  Duchek  '  considers  that  the  dilatation  of  the  veins  is  one  of  the 
aggregate  results  of  chronic  catarrh.  This  is  probably  a  mistake,  seeing  how 
rarely  we  meet  with  phlebectasis,  and  how  common  is  chronic  laryngitis. 
As  a  sequel  to  the  latter  affection,  capillary  engorgement  of  a  passive 
character  is  often  met  with,  but  not  venous  preponderance.  The  symptoms 
are  generally  slight;  some  alteration  in  the  voice,  an  uneasy  sensation  in 
the  larynx,  and,  perhaps,  a  more  or  less  frequent  cough,  being  the  princi- 
pal morbid  phenomena.  The  laryngoscopic  appearances  may  be  thus  de- 
scribed: In  mild  cases,  where  the  disease  is  very  limited,  extremely  fine 
dark  vessels  may  be  seen  running  along  the  upper  border  of  the  ventricu- 
lar orifice  and  epiglottis.  In  more  severe  cases  there  is  less  regularity  in 
the  distribution  of  the  distended-  veins,  which  may  be  observed  in  the 
ventricular  bands,  vocal  cords,  and  arytenoid  cartilages.  Cases  have  come 
under  my  notice  in  which  streaks  of  blackened  mucus  adhering  to  the 
larynx  have  been  mistaken  for  varicose  veins — an  error  which  needs  only 
to  be  mentioned  to  be  avoided.  This  condition  of  the  larynx,  indepen- 
dently of  the  inconvenience  it  occasions,  is  probably  attended  with  some 
danger,  as  it  most  likely  predisposes  to  passive  oedema.  Astringent  solu- 
tions may  do  good,  but  the  only  treatment  calculated  to  effect  a  perma- 
nent cure  consists  in  destruction  of  the  veins  by  electric  cautery. 


Trachoma  of  the  Vocal  Cords. 

Very  important  organic  lesions  of  the  vocal  cords  are  sometimes  pro- 
duced in  persistent  cases  of  chronic  laryngitis.  Amongst  these  a  rough- 
ness of  their  surface,  apparently  arising  from  a  partial  dermoid  metamor- 
phosis of  the  mucous  membrane,^  is  not  uncommonly  seen.  This  condition 
has  been  called  chordltis  tiiberosa,^  or  trachoma  of  the  vocal  cords,  and 
appears  to  consist  in  a  hypertrophy  of  the  connective  tissue  and  a  prolif- 
eration of  its  nuclei.*  I  have  met  with  it  most  frequently  in  the  case  of 
singers.  These  cases  are  often  extremely  obstinate,  and  sometimes  defy 
all  treatment,  but  generally  a  prolonged  course  of  local  remedies  of  a 
strongly  astringent  (P'erri  perchlor.  3  ij-  ad  3  j.)  or  caustic  nature  (Ar- 
gent, nit.   3  j.  ad  3  j. )  in  the  end  effects  a  cure. 


Subglottic  Chronic  Laryngitis. 

Chronic  laryngitis  in  the  subglottic  region  sometimes  gives  rise  to  con- 
siderable thickening  of  the  tissues,  especially  at  the  under  surface  of  the 
vocal  cords.  When  the  disease  is  well  established  the  tumefaction  often 
presents  the  appearance  of  a  second  vocal  cord  immediately  below  the  true 
cord.  Occasionally  there  is,  so  to  speak,  an  interruption  in  the  swelling, 
so  that  the  projection  can  be  seen  below  the  vocal  cord  for  a  certain 
length,  then  a  clear  space,  whilst  further  on  the  subcordal  swelling  is 
again  apparent.  The  color  of  the  hypertrophied  tissue  is  generally  whit- 
ish gray,   but  it  is    occasionally   red  ;  the  surface    too,    though    usually 

'  Virchow's  Handbuch  der  speciellen  Pathologie  iirid  Therapie.    Abtheilung  :  Krank- 
heiten  des  Larynx  und  der  Trachea,  p.  492. 

*  Zierasseu'3  Cyclopedia  (Engl,  edit.),  vol.  iv.  p.  217. 

«  Turck  :  Klinik  der  Krank.  d.  Kehlkopfes,  etc.,   Wien,  186G. 

*  Wecll.  ZiemsRcn  :   Loc.  cit. 
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smooth,  is  in  rare  eases  inore  or  less  ulcerated.  Hoarseness  is  the  first 
svinptom  of  the  disease,  but  complete  aphonia  g-enerally  occurs  at  a  com- 
paratively early  period.  Dyspnoea  is  also  perceived  as  soon  as  there  is 
any  considerable  amount  of  thickening,  and  attacks  of  urgent  suffocation 
sometimes  occur.  This  symptom,  as  Catti '  has  pointed  out,  results  from 
the  vocal  cords  becoming  at  parts  agglutinated  together  by  viscid  mucus. 
Rokitansky  *  was  the  first  to  discover  and  describe  this  condition,  and 
Czermak  '  shortly  after  published  the  details  of  a  case  in  which  he  diag- 
nosed the  affection  in  a  scrofulous  girl  by  means  of  the  laryngoscope. 
Tiirck  *  published  a  case  in  18GG,  and  Scheff  **  in  1871.  In  the  same  year 
Schroetter*  reported  three  cases,  and  in  1873  Gerhardt '  described  the 
disease  under  the  name  of  Chorditls  vocalis  Inferior  hypertrophica.  Since 
then  Burow  *  has  published  six  cases,  in  all  of  which  tracheotomy  was 
found  necessary.  Catti "  has  reported  six  cases,  four  of  which  were 
watched  for  a  considerable  time,  and  two  only  seen  casually.  In  the 
former  tracheotomy  was  found  necessary  in  one  instance.  Other  practi- 
tioners have  also  recorded  cases,  but  the  most  important  article  on  the 
subject  is  that  lately  written  by  Professor  Schroetter  '"  which  contains  a 
good  resume  of  our  present  knowledge  of  the  disease. 

Considerable  doubt  exists  as  to  the  exact  nature  of  this  affection, 
though  in  some  cases  the  patients  are  of  marked  scrofulous  constitution. 
The  immediate  local  cause  generally  appears  to  be  persistent  inflamma- 
tion of  the  mucous  membrane,  and  the  swelling  differs  little  from  the 
hypertrophy  of  the  inter-arytenoid  fold  and  posterior  wall  of  the  larynx 
so  frequently  met  with.  Sometimes,  as  Schroetter  points  out,  the  affec- 
tion seems  to  originate  in  the  cartilage  or  the  perichondrium,  those  struc- 
tures being  most  frequently  affected  either  just  below  the  anterior  com- 
missure of  the  vocal  cords,  or  on  the  inner  surface  of  the  sides  of  the  cri- 
coid cartilage — situations  where,  it  must  be  remembered,  the  mucous 
membrane  is  in  direct  contact  with  the  perichondrium,  whilst  in  other 
parts  the  cartilage  is  more  or  less  protected  by  the  interposition  of  mus- 
cles. In  each  of  the  three  cases  in  which  I  have  had  an  opportunity  of 
making  a  post-mortem  examination  there  was  disease  of  the  cricoid  car- 
tilage, and  of  one  of  the  arytenoid  cartilages. 

Ganghofner  "  thinks  that  the  affection  is  only  one  of  the  symptoms 
of  the  curious  disease  which  has  been  described  by  Stoerk '"  as  "chronic 
blennorrhoea  of  the  mucous  membrane  of  the  nose,  larynx,  and  trachea." 
Although  thickening  in  the  subglottic  region  no  doubt  often  takes 
place  in  the  form  of  blennorrhoea  just  referred  to,  yet,  on  the  other  hand, 
it  is  certain  that  it  very  frequently  occurs  quite  independently  of  that 
affection.     Schroetter,  with  reason  1  think,  objects  to  the  term  "  chorditis 


'  Allgem.  Wiener  Med.  Zeitung,  1878.     No.  31),  u.  f. 
Mahrb.  d.  Path.  Auat.,  iii.  Aufl.  bd.  iii.  §  10. 

•"  Der  Kehlkopfspiegel  und  seine  Verwerthnng.   f.  Phys.  und  Med.,  ii.  Aufl.,  Leip- 
zig, 186;5.  <  87. 

*  Kliuk  der  Krankheiten  des  Kehlkopfs  und  der  Luftrohre,  Wien,  18GG,  §  204. 
MViencrMed.  Presse,  No.  T)].  1871.  ^  VMW. 

*  Laryngol.    Mittheihiugen,  .Tahresbericht,  etc.,  Wien,  1871  ;  also  Beitrag  zur  Btj- 
handlung  der  Larynxstenosen.  Wien,  \HT-\. 

'  Deut.sch.  Arch.  f.  Klin.  Med.,  Bd.  xi.   187:3. 

"  Liingenbeck's  Archiv.  f.  Klin.  Chirurgie,  bd.  xviii.  1875,  i^  238. 

'  Op.  cit. 

'"  Monatsschrift  fiir  Ohrenheilkunde,  etc.,  No.  12.   1878. 

"  Ibid. 

'■  Kliiiik  der  Krankheiten  des  Kehlkopfes,  Hiilfte,  i.,  Stuttgart,  1876. 
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vocalis  inferior  hypertrophica,"  inasmuch  as  it  localizes  too  narrowly  a 
patholoofical  condition  which  may  affect  any  part  of  the  larynx.  liokitansky 
considers  the  disease  as  an  indurative  metamorphosis  of  the  mucosa  and 
submucosa. 

Subglottic  chronic  laryngitis  is  not  so  rare  as  is  generally  supposed, 
for  between  1864  and  187Ji  nineteen  cases  came  under  the  care  of  myself 
and  colleagues  at  the  Hospital  for  Diseases  of  the  Throat,  and  I  saw  four 
cases  at  the  London  Hospital.'  In  every  instance  the  disease  was  con- 
fined to  the  subcordal  region,  having  been  unilateral  in  sixteen  cases, 
and  bilateral  in  seven.  But  were  I  to  include  cases  in  which  the  inter- 
arytenoid  fold  was  affected,  together  with  the  posterior  portion  of  one  or 
both  of  the  vocal  cords,  I  should  be  able  to  mention  many  more  cases.  In 
five  of  the  twenty-three  cases  the  swelling  was  partly  translucent,  and 
hence,  no  doubt,  to  some  extent,  oedematous,  but  in  the  remaining  eigh- 
teen it  appeared  solid. 

When  once  the  disease  is  fully  established  there  is  no  difficulty  in  dis- 
tinguishing it,  the  only  question  which  can  arise  is  that  which  has  refer- 
ence to  the  density  of  the  swelling.  In  the  oedematous  cases  the  swelling 
is  generally  round  in  outline,  resembling  a  nasal  polypus,  and  can  scarcely 
be  mistaken  for  the  more  substantial  form  of  hypertrophy. 

In  all  subglottic  diseases  the  prognosis  is  relatively  much  more  un- 
favorable than  where  the  affection  is  supraglottic.  We  see  this  in  the 
case  of  benign  growths,  in  oedema,  and  in  cicatricial  contractions.  The 
difficulty  of  treating  disease  locally  in  this  situation  is  so  enormously  in- 
creased that  the  more  unfavorable  prognosis  will  be  readily  intelligible. 
The  prospect  of  the  patient  may  be  inferred  from  a  brief  reference  to 
my  twenty-three  cases.  In  three  of  them  Mr.  Evans  performed  tracheo- 
tomy (18<]6),  whilst  in  the  previous  year  I  opened  the  trachea  in  two 
cases  referred  to  me  by  Dr.  Patrick  Fraser.  Subsequently,  between  1866 
and  1872  (inclusive),  I  performed  tracheotomy  in  five  other  similar  cases. 
Of  the  nine  patients  operated  on  either  by  Mr.  Evans  or  myself,  two  were 
subsequently  able  to  dispense  with  the  canula,  the  subglottic  obstruction 
having  been  got  rid  of  mainly  by  the  use  of  my  dilator  (Fig.  50,  page 
192).  Of  the  remaining  seven,  three  died  after  fifteen  months,  nineteen 
months,  and  twenty-seven  months  respectively.  Of  the  thirteen  cases 
not  operated  on,  four,  I  believe,  died  without  tracheotomy,  in  five  the 
swelling  disappeared  under  treatment,  and  in  four  instances  the  disease 
remained  stationary  for  some  months,  and  I  ultimately  lost  sight  of  the 
patients.  I  have  found  it  necessary  to  perform  tracheotomy  much  less 
frequently  in  recent  years,  a  circumstance  which  I  attribute  to  my  much 
earlier  recognition  of  the  disease. 

Chronic  laryngitis  in  the  subglottic  region  should  be  treated  with 
great  assiduity,  and,  if  possible,  cured  before  any  hypertrophy  takes 
place.  The  plan  of  treatment  recommended  in  the  more  common  form 
of  chronic  laryngitis  should  be  pursued,  and  if  thickening  occurs  it  should 
be  met  by  the  frequent  passage  of  bougies  or  hollow  vulcanite  tubes,  ac- 
cording to  the  plan  laid  down  under  Perichondritis.  Even  where  there 
is  considerable  dyspnoea  this  treatment  may  be  pursued,  for,  as  already 
pointed  out,  the  shortness  of  breath  in  these  cases  is  often  caused  by  col- 
lections of  viscid  mucus.     The  mucus  is  dispelled  by  the  catheterism,  and 

'  I  have  seen  a  number  of  cases  since  1872.  but  unfortunately  have  not  sufficientlj 
detailed  records  to  make  use  of  them.  My  coUeatrue.  Dr.  Whistler,  informs  me  that 
he  also  not  unirequently  meets  with  iastauces  of  the  disease. 
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the  patient  often  obtains  immediate  relief.  Scarification  is  often  of  great 
service,  and  electric  cautery  has  been  successfully  employed  by  Voltolini.' 
If,  however,  the  dyspnoea  becomes  dangerous,  tracheotomy  must  be  per- 
formed. On  recovery  from  the  operation,  dilatation  of  the  larynx  must 
be  effected  in  the  way  hereinafter  described. 


CHRONIC  CEDEMA  OF  THE  LARYNX. 

Latin  JEq. — CEdema  laryngis  chronicum. 
French  J£q. — Q^deme  cronique  du  larynx. 
German  Eq. — Chronisches  Glottisodem. 
Italian  Eq. — Edema  cronico  della  laringe. 

Definition. — Serous  or  sero-purulent  infiltration  of  the  areolar  tissue  of 
the  larynx,  chronic  in  character,  and  generally  occurring  as  a  concomi- 
tant of  some  other  local  morbid  condition,  such  as  laryngeal  phthisis, 
cancer,  or  syphilis. 

Etiology. — Chronic  csdema  of  the  larynx  is  frequently  the  sequel  of 
the  acute  affection,  and  it  is  also  a  very  common  phenomenon  in  the 
course  of  serious  structural  changes  of  the  larynx,  such  as  occur  in  syph- 
ilis, laryngeal  phthisis,  and  cancer.  In  the  case  of  the  two  latter  mala- 
dies, the  primary  affection  being  of  an  intractable  nature,  the  associated 
oedema  can  only  be  regarded  as  a  subject  of  pathological  interest.  In 
syphilis,  however,  although  there  may  be  great  destruction  of  tissue,  the 
fundamental  disease  is  sometimes  of  less  immediate  importance  than  the 
infiltration  to  which  it  has  given  birth.  I  met  with  the  affection  165 
times  in  500  cases  of  laryngeal  phthisis  seen  during  life,  but  it  was  pres- 
ent in  71  per  cent,  of  the  cases  examined  after  death.  Sestier '  found 
the  condition  due  to  laryngeal  phthisis  in  15  out  of  his  245  cases.  In  179 
of  my  cases  of  tertiary  syphilis  of  the  larynx  chronic  oedema  was  present 
32  times  ;  it  occurs  in  nearly  every  case  of  laryngeal  cancer,  as  soon  as 
the  disease  is  well  established. 

Si/niptoms. — The  laryngoscopic  appearances  of  chronic  oedema  are 
somewhat  similar  to  those  described  in  the  section  on  acute  oedema,  but 
the  picture  of  the  disease  is  modified  by  the  phenomena  of  the  primary 
malady,  as  well  as  by  its  slower  rate  of  progress.  The  mucous  membrane 
is  generally  much  paler  than  in  acute  oedema.  The  disease  comes  on  so 
slowly,  that  the  patient  gets  habituated  to  the  insufficient  supply  of  air, 
and  often  appears  to  be  little  embarrassed  even  when  the  lumen  of  the 
larynx  is  greatly  diminished. 

Diarpiofiis. — A  laryngoscopic  examination  at  once  reveals  the  condi- 
tion of  the  larynx. 

Prognosis. — This  depends  principally  on  the  nature  of  the  primary 
malady.  Tuberculosis  and  cancer  are  necessarily  fatal,  but  of  course 
death  may  occur  prematurely,  through  the  intervention  of  serious  oedema 

'  Monat'schrift  fur  Ohrenbeilkunde.  etc.,  1878,  No.  9. 

'Op.  cit.  p.  103.  Pulmonary  phthisis  was  piCKent  in  three  other  cases,  but  in 
these  instances  the  oedema  spread  from  an  iullammatory  or  purulent  point  external  to 
the  larynx. 
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of  the  laryJix.  On  the  other  hand,  in  syphilitic  cases,  the  secondary 
oedema  is  of  more  immediate  importance  tlian  the  radical  disease,  and  the 
best  result  can  often  be  obtained  by  appropriate  treatment. 

Treatment. — Scarification  is  often  of  the  greatest  service  in  cases  of 
phthisis  and  syphilis,  but  in  cancer  tracheotomy  best  promotes  the  com- 
fort of  the  patient,  and  the  prolongation  of  his  life. 


NON-MALIGNANT   TUMORS     OF  THE  LARYNX. 

(Synonyms:  Benign  Growths  in  the  Larynx.     Polypus  of  the 

Larynx.) 

Latin  Eq. — Polypi  laryngis. 

French  Eq. — Polypes  du  larynx, 

German  Eq. — Larynxpolypen.    Kehlkopfpolypen. 

Italian  Eq. — Polipi  della  laringe. 

Definition. — New  formations  of  benign  character,  forming  projections 
on  the  mucous  membrane  of  the  larynx,  generally  giving  rise  to  aphonia 
or  dysphonia,  often  to  dyspnoea,  and  occasionally  to  dysphagia. 

History. — Isolated  cases  of  laryngeal  polypus  are  to  be  found  at  a 
comparatively  early  date,  the  case  in  which  Koderik  successfully  ope- 
rated on  a  growth  through  the  mouth,  about  the  j'ear  1750,'  being  one 
of  the  first  described.  Seventeen  years  later,  Lieutaud  **  published  2  cases 
of  undoubted  laryngeal  polypus.  In  1833  Brauers,^  of  Louvain,  attempted 
to  remove  a  growth  by  thyrotomy.  In  1836  Regnoli  *  recorded  a  case  in 
which  he  extirpated  a  laryngeal  growth  through  the  mouth,  after  per- 
forming tracheotomy,  and  in  the  following  year,  Ryland  ^  devoted  several 
pages  of  his  classical  work  to  tumors  of  the  larynx.  It  was  not,  however, 
until  the  year  1850  that  a  complete  monograph  appeared.  Then  it  was 
that  Ehrmann  published  his  celebrated  treatise  '  which  included  31  cases 
of  laryngeal  growth.  In  the  year  1851  '  Rokitansky  brought  forward  10 
additional  cases;  and  in  1852  Dr.  Horace  Green,*  of  New  York,  published 
39  cases,  2  of  which  had  occurred  in  his  own  practice.  In  the  following 
year  Dr.  Gurdon  Buck  '  collected  49  cases,  including  his  own  interesting  ex- 
ample; and  in  1854  Middledorpf '"  brought  together  64  cases.  Finally,  in 
the   year  1859,  Prat  published  a  case  in  which  he  had  removed  a  growth 

'  George  Herbiniaux :  Parallele  des  difforens  Instruments,  avec  les  Methodes  de 
B'en  servir  pour  praticiuer  la  Ligature  dee  Polypes  dans  la  Matrice,  en  forme  de  Lettre 
a  M.  Roux,  avec  Figures.  A  la  Ilaye,  chez  Gosse  et  Percl.,  177L  This  case  is 
quoted  by  Lewin  :  Deutsche  Klinik,  March  29,  18(52. 

-  Historia  Anatom.  Med. ,  lib.  iv.  observ.  63,  64,  1767. 

^  Cited  by  Ehrmann.     (See  Note  6.) 

■*  Osservazione  Chirurg.,  etc.,  Pisa,  1836. 

'■"  A  Treatise  on  the  Diseases  and  Injuries  of  the  Larynx  and  Trachea. 

*  Histoire  des  Polypes  du  Larynx,  Strasbourg,  1850. 
'  Zeitschrift  der  k.  k.  Gesellschaft  der  Aei-zte  zu  Wien,  Miirz,  1851. 

*  Polypi  of  the  Larynx  and  Oedema  of  the  Glottis,  New  York,  1852. 

*  Transactions  of  the  American  Medical  Association,  1853. 
'*  Die  Galvanokau.stik,  Breslau,  1854. 
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through  the  thyro-hyoid  membrane.'  Amongst  all  these  cases  there  are 
only  9  in  which  an  attempt  was  made  to  remove  the  growth  during  life, 
and  one  of  these,  viz.,  that  by  Koderik,  already  referred  to,  is  so  vague, 
tliat  it  must  necessarily  be  excluded. 

On  the  invention  of  the  laryngoscope,  laryngeal  growths  were  investi- 
gated with  great  zeal,  and  cases  were  soon  published  by  C.'zermak,^  Lewin,* 
Gibb,*  Fauvel,  'Walker,'  and  others.  In  IS'Jo  Professor  von  Bruns '  is- 
sued a  monograph  containing  IT  cases,  and  in  the  following  year  Dr, 
Louis  Elsberg '  published  a  prize  essay  containing  13  cases.  In  1808  von 
Bruns '  reported  23  additional  cases.  In  the  year  18T1  I  published  a 
work  '"  containing  100  consecutive  cases  operated  on  by  myself  (from  1862 
to  1870),  and  189  other  cases — being  all  the  cases  reported  up  to  that  time 
in  medical  literature.  Here  I  may,  perhaps,  be  allowed  to  observe  paren- 
thetically, that  I  have  since  operated  on  123  other  patients  (from  May 
25,  1870,  to  December  31,  1878).  The  conclusions,  as  regards  the  eti- 
ology and  nature  of  the  growths  drawn  from  my  second  series,  being 
almost  identical  with  those  derived  from  the  first  set,  I  have  not  thought 
it  necessary  in  this  article  to  alter  the  various  percentages  formerly  ar- 
rived at.  I  may  mention,  however,  that  owing  to  the  more  careful  ex- 
clusion of  malignant  disease,  the  results,  as  regards  the  restoration  of 
voice  and  absence  of  recurrence,  have  been  more  favorable  in  my  recent 
cases.  In  1872,  Stoerk  "  published  36  cases  operated  on  (1871  and  1872), 
and   in  1874   Tobold  '■  reported  206  cases,  with   70  operations   (between 

1861  and  1$74).  In  the  same  year  Schnitzler  ''  recorded  35  cases  operated 
on  (from  1872  to  1874).  In  1875  Oertel  '*  recorded  68  cases,  59  of  which 
■were  operated  on  (between  1862  and  1874),  In  1875  Schroetter  '*  related 
84  cases,  48  of  which  were  operated  on  (from  1870  to  1873).  In  1876 
Hopmann  '*  recorded  25  cases,  with  18  operations  (from  1870  to  1875). 
In  the  same  vear  Fauvel  "  published  300  cases,  with  220  operations  (from 

1862  to  1875).  Between  1874  and  1876,  Boecker  '*  published  40  opera- 
tions. In  1878  Paul  Bruns  "  published  a  work  on  the  relative  merits  of 
endo-laryngeal  treatment  and  thyrotomy.  This  treatise  is  based  on  an 
examination  of  all  the  cases  already  referred  to  ifi  this  article,  and  includes 
besides  200  cases  operated  on  by  von  Bruns  (1868  to  1878),  35  cases  ope- 


'  Gazette  des  Hopitaux,  1859,  No.  103,  p.  809. 
'  Wien.  Med.  Wochenschrift,  Januarys,  1859. 
3  Deutsche  Klinik,  18G2. 

*  Diseases  of  the  Throat.     Second  edition. 

*  Da  Laryngoscope  au  point  de  vue  pratique,  1861. 
•Lancet.  November,  1801. 

'  Die  Larjngoskopie,  etc.,  Tiibingen,  1865. 

"  Morbid  Growths  within  the  Larynx,  Philadelphia,  1866. 

'  Polypen  des  Kehlkopfs,  Tiibingen,  1808. 

'"  Growths  in  the  Larynx,  London,  1871. 

"  Laryngoscop.  Operationen,  Wien,  1871-72. 

'■  Laryngoscopie,  Berlin,  1874. 

'^  Med.  Presse,  Wien.  1874. 

'*  Deutsches  Archiv  fiir  Klin.  Med.,  1875. 

"  Laryngol.  Mittheilungen  :  Jahresberichtder  Klinik  fur  Larj-ngoscopie,  Wien.  1875. 

"  Deutsches  Archiv  fiir  Klin.  Medizin.  1870. 

"  Traitti  pratique  des  maladies  du  Larynx.  Paris,  1876. 

'-  Deutsche  Klinik,  Nos.  33-41,  1874  ;  and  Deutsche  Med.  Wochenschrift,  No.  34, 
1876. 

"  Die  Laryngotomie  zur  Entfernung  intra-larj'ngealer  Neubildungen,  Berlin,  1878. 
Whilst  making  use  of  the  original  work,  I  have  also  availed  mvself  of  an  excellent  pre- 
cis, by  Dr.  Felix  Semon  (Medical  Examiner,  May  23  and  30,  1878). 
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rated  on  by  Paul  Bruns  (1871  to  1878),  and  75  other  cases  operated  on 
by  various  laryngoscopists,  among'st  whom  may  be  mentioned  A.  Burow, 
Labus,  Navratil,  Waldenburg,  Voltolini,  Beschorner,  Schech,  Sommer- 
brodt,  Michel,  Sidlo,  Heinze,  Halbertsma,  Jelenffy,  Scheff,  Krishaber,  Els- 
berg,  Ruppaner,  Hartman,  and  others.  Since  the  issue  of  Paul  Bruns' 
work,  further  cases  have  been  published  by  Lefferts,'  Clinton  Wagner,' 
and  others. 

Etiology. — Chronic  congestion  of  the  laryngeal  mucous  membrane  is, 
far  above  all  other  causes,  the  most  important  etiological  feature,  in  the 
production  of  simple  morbid  growths  in  the  larynx.  In  some  cases  the 
disease  appears  to  originate  in  an  acute  or  subacute  form  of  inflammation, 
but  it  is  generally  only  as  the  starting-point  of  chronic  hyperaemia,  that 
the  more  acute  attack  indirectly  leads  to  the  production  of  a  new  forma- 
tion. The  most  common  cause  of  hyperfemia  is  probably  catarrh,  and 
catarrh  must  therefore  be  looked  upon  as  the  great  predisponent  of 
growths.  Neither  syphilis,  nor  phthisis,  nor  any  other  constitutional  con- 
dition, appears  to  favor  the  development  of  true  growths,  but  both  these 
dyscrasife — especially  the  tubercular — give  rise  to  false  excrescences  or  in- 
flammatory outgrowths.  In  cases  of  phthisis  these  formations,  when 
present,  occur  at  the  posterior  part  of  the  larynx — generally  on  the  inter- 
arytenoid  fold.  When  a  very  protracted  syphilitic  congestion  occurs, 
growths  may  arise;  but  this  is  a  rare  exception,  and  Dr.  Harlan  has  well 
pointed  out  that  few  true  laryngeal  growths  can  be  attributed  to  svphi- 
lis.'  The  fact,  to  be  shortly  referred  to,  that  the  affection  is  occasionally 
present  at  birth,  makes  it  probable  that  a  congenital  predisposition  to  the 
disease  may  sometimes  exist,  though  the  neoplasm  is  not  actually  formed 
till  adult  or  middle  life. 

Some  of  the  exanthemata,  especially  variola,  scarlatina,  measles,  and 
erysipelas,  lead  to  the  production  of  laryngeal  polypi,  by  giving  rise  to 
chronic  inflammation  of  the  lining  membrane  of  the  larynx. 

The  professional  use  of  the  voice  is  one  of  the  circumstances  most 
favorable  to  the  development  of  growths,  31  per  cent,  of  my  patients  old 
enough  to  have  an  occupation  having  been  subject  to  this  influence.* 

Dr.  Tobold  ^  remarks  that  the  affection  is  most  common  in  middle  life, 
from  the  thirtieth  to  the  sixtieth  year,  and  that  laryngeal  polypi  are  least 
frequently  seen  in  childhood.  Dr.  Causit,"  on  the  other  hand,  considers 
that  they  most  frequently  occur  in  early  infancy.  The  latter  author,  in- 
deed, believes  that  the  disease  is  very  often  congenital.  But  this  mode 
of  origin,  though  very  probable  in  many  cases,'  has  only  been  actually 
established  in  four,  viz.,  one  recorded  by  Dufours,'  two  cases  in  my  own 
practice,*  and  one,  the  most  important  of  all,  reported  by  Dr.  Arthur 
Edis."*  In  this  case  the  child  died  from  suffocation  thirty-seven  hours 
after  birth,  and  a  cyst  about  the  size  of  a  hazel  nut  was  found  in  the  la- 


'  Medical  Record,  February  9,  1878. 
'-'  Ohio  Med.  and  Surg   Journ  ,  1878. 
'  American  Journal  of  Medical  Science,  vol.  lii.  p.  122. 
■*  Growths  in  the  Larynx,  p.  IG. 

'  Die  chronischen  Kehlkopfskrankheiten,  Berlin,  186G,  p.  200. 
^  Ftudes  sur  les  Polypes  du  Larynx,  Paris,  1^67. 
'  Paul  Bruns  considers  that  there  are  at  least  twenty-three  cases  on  record  in  wni 
the  affection  was  congenital.     (Op.  cit.  p.  177.) 

*  Archives  G'nerales  de  Med.,  Mars,  1867. 

*  Trans.  Path.  Soc.  vol.  xxv.  p.  35. 
"  Trans.  Obslet.  Soc. ,  vol.  xviii.  p.  2. 
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rynx.  According  to  iny  experience,  the  middle  period  of  life  would  ap- 
pear most  favorable  to  the  development  of  these  neoplasms,  and  1  find 
that  after  the  age  of  fifty  there  is  a  considerable  and  sudden  diminution 
in  their  number.  In  100  cases  treated  in  my  own  practice,  the  decennium 
of  forty  to  fifty  furnished  the  greatest  number  of  cases,  whilst  there  were 
as  many  as  seventy-two  between  the  ages  of  twenty  and  fifty.  On  the 
other  hand,  there  were  only  three  patients  over  sixty.  I  have  lately  re- 
moved a  papilloma  from  a  woman  aged  seventy,  in  whose  case  the  symp- 
toms of  the  affection  had  only  existed  a  few  months;  but  the  greatest 
age  at  which  a  growth  has  been  seen  occurred  in  the  practice  of  Dr.  Bruns, 
who  met  with  a  case  in  which  the  patient  was  seventy-four  years  old. 

As  to  the  causal  influence  of  sex,  of  my  100  patients,  63  were  males 
and  38  females.  Of  187  patients  in  the  practice  of  other  operators,  135 
were  males,  and  52  females. 

Symptoms. — It  will  be  readily  understood,  that,  as  a  rule,  the  signs 
and  symptoms  of  a  growth  in  the  larynx  depend  on  the  nature,  on  the 
exact  situation,  and  on  the  size  of  the  neoplasm.  Thus  a  growth  on  the 
vocal  cords  causes  aphonia  or  hoarseness;  a  growth  on  the  epiglottis  pro- 
duces dysphagia;  and  a  large  tumor,  wherever  situated,  is  likely  to  give 
rise  to  dyspnoea. 

The  functional  signs  furnish  very  imperfect  evidence,  except  to  those 
who  have  had  large  experience  of  such  cases.  From  the  varying  and 
peculiar  character  of  the  voice,  the  croupy  cough,  and  the  paroxysmal 
dyspncea,  the  presence  of  a  growth  may  be  occasionally  inferred  by  tlie 
experienced  laryngologist;  but  those  who  have  not  met  with  many  laryn- 
geal polypi  would  be  rash  to  form  a  diagnosis  from  such  symptoms.  It 
must  not  be  forgotten,  however,  that  many  years  before  the  laryngoscope 
was  invented,  both  Brauers  and  Ehrmann  '  were  able  to  diagnose  growths 
with  such  accuracy,  that  they  felt  justified  in  opening  the  thyroid  car- 
tilage. 

An  alteration  in  the  voice,  though  not  invai'iably  present,  is  the  most 
constant  symptom  of  a  growth  in  the  larynx.  In  my  100  tabulated  cases, 
the  voice  was  impaired  ninety-two  times;  there  being  complete  loss  of 
voice  in  fifty-five  cases,  and  hoarseness  in  thirty-seven.  Impairment  of 
voice  was  the  only  symptom  in  no  less  than  52  per  cent,  of  my  cases.  As 
has  been  remarked  by  Czermak,  a  small  growth  often  interferes  with  vo- 
calization more  than  a  large  one;  for  the  small  neoplasm,  being  almost 
always  sessile,  greatly  modifies  the  vibration  of  the  vocal  cord  to  which 
it  is  attached,  whilst  a  large  one  often  becomes  pedunculated  as  it  grows, 
and  by  rising  up  into  the  cavity  of  the  larynx,  interferes  very  little  with 
the  normal  formation  of  sound.  Growths  on  the  epiglottis  and  ary-epi- 
giottic  folds  do  not  generally  affect  the  voice,  unless  they  attain  a  very 
large  size;  and  the  same  is  not  unfrequently  true  of  small  neoplasms  on 
the  ventricular  bands.  Growths  below  the  vocal  cords,  on  the  other  hand, 
by  diminishing  the  column  of  air  passing  through  the  larynx,  or  by  being 
forced  up  into  the  glottis  in  expiration,  often  cause  aphonia. 

Patients  with  laryngeal  growths  do  not,  as  a  rule,  suffer  much  from 
cough;  but  this  symptom  is  occasionally  so  severe  as  to  cause  very  great 
inconvenience,  and  it  may  even  give  rise  to  haemoptysis.  The  character 
of  the  cough  depends  upon  the  size  and  situation  of  the  growth;  it  is  gen- 
erally dry  and  hacking,  and  often  aphonic.  In  young  children,  and  in 
adults  when  the  growth  is  very  large  and  situated  in  the   neighborhood 


'  Op.  cit. :  Cases  xv.  xxix. 
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of  tlie  glottis,  it  has  often  a  croupy  character.  In  seven  out  of  the 
twenty-six  cases  noticed  by  Dr.  Causit  it  was  described  as  "  croupal."  I 
have  seen  it  occur  also  in  two  cases  in  violent  paroxysms. 

Dyspnoea  was  present  thirty  times  in  my  100  cases,  and  was  serious  in 
fifteen  cases.  Difficulty  of  breathing  occurred  in  about  the  same  percent- 
age of  the  cases  reported  by  other  practitioners.'  Most  of  the  specimens  of 
laryngeal  growths  in  the  metropolitan  museums  were  taken  from  patients 
who  died  from  suffocation ;  and  in  nearly  all  the  cases  reported  in  the  medi- 
cal journals  before  the  invention  of  the  laryngoscope,  dyspnoea  was  a  prom- 
inent symptom.  The  difficulty  of  breathing  is  often  paroxysmal.  The  ex- 
planation of  this  circumstance,  as  in  many  other  cases  of  laryngeal  obstruc- 
tion, is,  that  the  patient  is  able  to  breathe  well,  even  through  a  narrowed 
windpipe,  provided  that  no  further  diminution  suddenly  occurs.  If,  however, 
the  patient  takes  cold,  and  the  mucous  membrane  becomes  a  little  swollen, 
a  paroxysm  of  dyspnoea  may  supervene.  In  the  same  manner,  if  the  res- 
piration be  hurried  by  exertion,  an  attack  is  likely  to  come  on.  Some- 
times, also,  dyspnoea  occurs  suddenly,  from  the  patient  getting  into  an 
unusual  position,  and  from  the  growth  being  consequently  thrown  more 
across  the  glottis.  In  one  of  my  cases "  the  patient  could  only  sleep  with 
the  hand  resting  under  the  neck;  and  if  by  chance  her  head  slipped  away 
during  sleep,  she  immediately  woke  with  a  severe  attack  of  dyspnoea. 
It  almost  invariably  happens,  that  inspiration  is  much  more  difficult  than 
expiration,  and  Lewin  ^  has  remarked,  that  the  character  of  the  respiration 
has  a  certain  diagnostic  value,  as  regards  the  seat  of  the  growth.  When 
inspiration  is  noisy  and  stridulous,  and  expiration  comparatively  easy,  the 
growth  is  probably  situated  above  the  vocal  cords,  and  vice  versa. 

According  to  my  own  experience,  actual  pain  is  seldom  caused  by 
growths  in  or  about  the  larynx,  but  uneasy  sensations  are  occasionally 
felt.  In  only  one  of  my  100  cases '  was  there  decided  pain,  though  in 
another  '  there  was  a  sensation  of  oppression.  Though  patients  rarely 
complain  of  a  feeling  of  a  foreign  body  in  the  larynx,  they  frequently 
have  a  disposition  to  clear  the  throat,  as  if  to  expel  some  accumulated 
mucus.  I  have  most  commonly  met  with  this  symptom  in  cases  of  pe- 
dunculated growths,  especially  when  they  were  attached  to  the  vocal  cords. 

Difficulty  of  swallowing  does  not  generally  occur,  except  when  the 
growth  springs  from  the  epiglottis  or  where  it  attains  a  very  large  size; 
it  is  occasionally  present,  however,  when  the  neoplasm  arises  from  the 
arytenoid  cartilages.  In  my  100  cases  dysphagia  was  only  present  eight 
times,  and  in  every  instance  ^  the  epiglottis  was  the  seat  of  the  disease. 
In  one  case  only '  was  there  odynphagia. 

The  physical  signs  are  much  more  important  than  those  of  a  functional 
character,  and  amongst  them  those  observed  with  the  laryngeal  mirror 
stand  pre-eminent.  So  complete  is  the  information  furnished  by  the 
laryngoscope,  that  were  it  not  that  there  are  certain  rare  and  exceptional 
cases  in  which  this  instrument  cannot  be  employed,  the  general  semeio- 
logy  would  be  useless.  The  situation  of  the  growth  can  almost  always 
be  ascertained  with  the  mirror,  but  in  a  few  cases,  where  the  growth  is 
very  large,  the  exact  seat  of  origin  m&y  he  concealed.  The  vocal  cords 
are  especially  liable  to  be  affected,  these  parts  having  been  alone  attacked 
in  seventy-four  of  my  cases,  and  suffering  either  alone  or  in  conjunction 

■  Mackenzie  :  Op.  cit.  Appendix  D.         '  Ibid. :  Appendix  A,  Case  84. 

'Deutsche  Klinik,  1862.  *  Mackenzie  :  Op.  cit.  Appendix  A,  Case  97, 

»Ibid. :  Case  90.  ^  Ibid.:  Case  83.  '  Ibid.:  Case  28. 
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with  other  i)arts  in  no  less  tlian  eighty-five  eases.  On  tlie  other  liand, 
the  arytenoid  cartilages,  with  their  folds  of  mucous  membrane  and  second- 
ary cartilages,  enjoy  comparative  immunit}'. 

The  laryngoscopic  appearance  can  best  be  described  in  detail,  by  sep- 
arating the  different  kinds  of  tumors,  according  to  their  pathological 
nature. 

Papillomata  (Figs.  54-5G)  are  generally  sessile,  though  occasionally 
pedunculated.     They  are  often  multiple,  and  sometimes  occur  symmetri- 


Fio.  54. — rapilloina 
a  Child  a^t.  eight. 


^-.    V 


r ! 


Solitary  l'ai)illoina  in 


FlO.  51').  — Multiiilc  rapilloina 
in  an  Adult. 


cally.'  They  vary  in  size  from  a  grain  of  mustard  to  a  walnut,  but  they 
do  not  often  attain  the  latter  dimension.  Their  most  common  size  is  that 
of  a  large  split  pea.  They  are  generally  of  a  pink  color,  but  they  may  be 
white,  or  even  bright  red. 

Fibromata  (Fig  57)  are  usually  round  or  oval,  but  occasionally  are  of 
a  very  divided  form,  not  unlike  cauliflower  excrescences."  They  are  gen- 
erally, but  not  invariably,  pedunculated.  Their  surface  is  usually  smooth, 
but  it  may  be  rough,  irregular,  or  wavy,  and  they  are  commonly  of  rather 
a  bright  red  color.  They  are  almost  always  single,  and  vary  in  size  from 
a  split  pea  to  an  acorn. 

Myxomata  (Fig.  58)  are  very  rare.  In  the  single  case '  which  I  have 
met  with,  the  neoplasm  grew  from  the  right  vocal  cord,  and  was  only  in 


Fig.  ST. —Fibromata. 


part  of  a  mucous  character;  this  portion  was  seen  with  the  laryngoscope 
to  be  quite  transparent,  and  of  a  bright  pink  color. 

Cystic  Tumors  (Fig.  59)  most  frequently  occur  on  the  epiglottis,  or 
spring  from  the  ventricle  of  Morgagni.  'J'hey  are  round,  egg-like  pro- 
jections, and,  as  they  usually  rise  to  some  local  irritation,  are  themselves 
red,  and  are  surrounded  by  a  hyperaemic  area. 

Aiigiomata  (Fig.  GO). — The  two  growths  of  this  kind  which  have  come 
under  my  notice,  were  of  a  blackberry-like  appearance,  in  color,  form, 
and  size;  one  grew  in  the  right  hyoid  fossa,  the  other  from  the  right  veu- 


'  Mackenzie  :   Op.  cit. :   Appendix  A,  Cases  40  and  80. 
'  Ibid. :  Cases  78  and  i)7. 
3  Ibid.:  Case  91). 
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tricular  band.  A  similar  growth  has  been  observed  in  the  i'orraer  situation 
by  Fauvel.' 

Lipomata. — In  the  only  case  of  lipoma  on  record*  the  growtli  was 
bi-lobate,  of  yellowish  white  color,  and  had  a  membranous  pedicle,  which 
appeared  to  project  from  the  whole  length  of  the  ventricle. 

By  means  of  the  laryngeal  sound  the  density,  the  size,  and  the  exact 
origin  of   a   growth  may  often  be   determined,  when  with   the  laryngeal 


Fic;.  06. — Mj'xoma. 


Fig.  59.— Cyst. 


mirror  alone  there  is  still  doubt  as  to  these  various  points.  A  smooth 
growth  may  be  either  a  fibroma  or  a  lipoma;  but  whilst  the  former  does 
not  yield  to  pressure,  the  fatty  growth  is  soft  and  resilient.  The  appear- 
ance of  a  laryngeal  growth  in  the  mirror  is  frequently  deceptive,  and  it 
is  often  only  by  moving  it  with  the  sound,  that  its  dimensions  can  be  at 
all  accurately  determined.  This  is  more  especially  the  case,  from  the  fact 
that  only  one  surface  of  the  tumor  is  visible  in  the  mirror.  Again,  the  in- 
sertion of  a  growth  is  sometimes  hidden  by  the  growth  itself,  and  it  is 
only  by  traction  with  the  crochet  that  the  precise  origin  can  be  ascer- 
tained. The  various  kinds  of  sounds  and  croch- 
ets which  are  useful  are  shown  in  Fig.  26, 
p.  179. 

Examination  with  the  index-finger  is  of 
some  value  in  those  cases  in  which  the  growth 
is  situated  on  the  epiglottis,  or  the  ary-epiglot- 
tic  folds;  but  it  may  give  fallacious  results,* 
and  is  seldom  of  any  practical  service  where 
the  tumor  is  attached  at  a  lower  level. 

By  pressing  the  larynx  upward  with  one 
hand  on  the  thyroid  cartilage,  and  by  drawing  forward  the  tongue  with 
the  other,  the  upper  laryngeal  orifice  may  occasionally  be  seen,  and 
growths  in  this  situation  are  thus  sometimes  visible.  Voltolini  ^  recom- 
mends that  in  addition  to  external  manipulation  and  holding  out  the 
tongue,  the  fauces  should  be  slightly  irritated,  so  as  to  produce  moderate 
retching. 

On  auscultation  of  the  larynx,  when  the  growths  are  at  all  large,  moist 
sibilant  rales  may  be  sometimes  heard,  but  they  are  only  characteristic  of 
laryngeal  obstruction.  When  the  larynx  is  blocked  up  with  growths,  a 
dull  sound  is  elicited  on  percussion.  Small  growths,  however,  do  not  in 
any  way  modify  the  usual  resonance.  It  occasionally  liappens,  especially 
in  papillomatous  growths,  that  small  particles  are  expectorated,  and,  on 
microscopical  examination,  their  nature  can  be  verified.       When  this  oc- 


FlG.  60. — Angiomata. 
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'  Op.  cit.  p.  883. 

^  Growths  in  the  LarjTix,  p.  i04. 


-  Bruns :  Kehlkopfpolypen,  p.  84. 

■<  Berlin.  Klin.  Wochenschr.,  1868,  No.  28. 
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curs  in  conjunction  with  other  symptoms,  it  of  course  furnishes  general 
evidence  as  to  the  nature  of  the  disease;  and  when  there  is  aphonia  at 
the  same  time,  it  may  be  inferred  that  the  growtli  is  in  the  neighborhood 
of  the  vocal  cords. 

In  the  early  stages,  the  disease  is  purely  local;  but  if  the  growth  be- 
come large,  it  may,  by  embarrassing  the  respiration,  or  through  other 
causes,  give  rise  to  constitutional  disturbance;  in  this  way,  some  amount 
of  wasting  and  hectic  may  be  caused,  and  these  cases  were  formerly  mis- 
taken for  phthisis.  Marked  constitutional  symptoms  are,  however,  of  ex- 
ceedingly rare  occurrence.  The  various  symptoms  already  described  gen- 
erally develop  themselves  slowly,  taking  many  months  for  their  evolution. 
There  is  always  a  difficulty,  however,  in  fixing  upon  the  commencement  of 
the  disease,  because  the  hypenemia,  which  generally  precedes  the  growth 
of  a  tumor,  gives  rise  to  the  same  phenomena  as  the  neoplasm  itself. 
'J'he  progress  of  the  case  depends,  of  course,  in  a  great  measure,  on  the 
pathological  nature  of  the  neoplasm.  After  attaining  a  moderate  degree 
of  intensity,  the  symptoms  often  remain  stationary,  and  it  is  surprising 
how  long  some  patients — especially  among  the  industrial  classes — will  suf- 
fer from  aphonia  before  they  seek  relief.  In  one  of  my  cases  the  patient 
had  suffered  from  aphonia  for  twenty-four  years,  and  another  from  dis- 
phonia  for  twenty-three  years.  On  the  other  hand,  if  dyspncea  or  dys- 
phagia be  present,  the  patient  is  soon  obliged  to  apply  for  medical  aid. 

As  a  curious  fact  recorded  in  medical  literature,  rather  than  as  having 
any  practical  bearing  on  the  course  of  laryngeal  growths,  it  may  be  re- 
marked, that  there  are  a  few  instances  '  in  which  the  disease  has  been  cured 
by  the  accidental  separation  and  expectoration  of  the  entire  neoplasm. 

JjicKjnosis. — The  diseased  conditions  which  might  be  mistaken  for 
growths,  are  tliose  occurring  in  syphilis,  laryngeal  phthisis,  elephantiasis, 
lupus,  malignant  tumors,  and  outgrowths.  Eversion  of  the  ventricle 
might  also  give  rise  to  an  error  in  diagnosis. 

The  condyloDiata  oi  syphilis  are  seen  as  irregular,  whitish,  very  slightly 
raised  prominences  on  the  congested  membrane,  the  posterior  wall  of  the 
larynx  being  their  most  common  site.  These  formations  are  compara- 
tively rare,  and  when  present,  generally  occur  from  six  weeks  to  three 
months  after  the  primary  inoculation;  they  soon  disappear  under  the  use 
of  mineral  astringents.  False  excrescences  are  the  result  of  syphilitic 
ulceration  and  subsequent  cicatrization,  and  occur  as  irregular  projections 
in  dilferent  parts  of  the  larynx.  The  granmata,  which  are  occasionally 
found  in  the  larynx,  are  so  evidently  deposits  in  the  tissues,  that  they 
are  not  likely  to  be  mistaken  for  true  laryngeal  growths. 

The  thickening  of  laryngeal pJdhisis  has  not  the  defined  character  of 
a  true  laryngeal  growth,  and  is  generally  soon  followed  by  ulceration. 

In  the  few  cases  of  lepra  that  have  come  under  my  notice,  in  which 
the  larynx  was  affected,  the  mucous  membrane  covering  the  epiglottis 
was  uniformly  swollen.  I  believe  that  the  disease  never  attacks  the  mu- 
cous memljrane  until  after  it  has  shown  itself  on  the  tegumentary  surface. 
The  thickening  of  lupus  is  generally  verv  much  like  that  which  occurs  in 
tertiary  syphilis,  and  is  usually  soon  followed  by  destructive  ulceration. 

It  is  not  always  easy  to  distinguish  between  benign  and  malignant 
laryngeal  growths;  the  latter,  however,  may  be  generally  recognized  by 
being  more  thoroughly  blended  with  the  surrounding  tissues,  and  by  be- 
ing very  frequently  ulcerated.     In  these  cases,  should  particles  be  expec- 

'  Paul  Bruns  and  Oertel :  Op.  cit. 
15 
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torated,  or  removed  during-  life   with   the   aid  of  the   laryngoscope,  the 
microscope  may  afford  useful  information, 

Outgrotcths,  whether  of  cartilaginous,  fibrous,  or  lymphoid  character, 
are  not  likely  to  lead  to  mistaken  diagnosis.  It  is  true  that  the  symp- 
toms are  often  similar  to  those  caused  by  laryngeal  growths,  but  when 
the  laryngoscope  is  used,  the  entire  absence  of  demarcation  between  the 
protuberance  and  the  normal  tissues,  in  the  case  of  outgrowths,  is  at 
once  evident.  When  seen  with  the  laryngeal  mirror,  they  appear  rather 
as  non-inflammatory  swellings  or  infiltrations  than  as  defined  tumors.  A 
very  cliaracteristic  case  of  this  sort,  in  which  the  outgrowth  was  probably 
of  fibrous  character,  is  contained  in  my  Jacksonian  Prize  Essay.' 

Inversion  of  the  ventricle  is,  perhaps,  the  only  intelligible  source  of 
error,  and  this  condition  is  extremely  rare.  I  only  know  three  such  cases 
in  the  literature  of  medicine.  Two  *  of  these  were  only  recognized  on 
post-mortem  examination,  but  in  a  third  Dr.  Lefferts,^  of  New  York,  at 
once  diagnosed  the  disease  with  the  mirror. 

Pathology. — Pcqnllomata  are  by  far  the  most  frequent  of  all  the  be- 
nign growths  in  the  larynx.  In  my  100  tabulated  cases,  sixty-seven  were 
judged  to  be  of  this  character.  These  growths  occur  at  an  earlier  period 
of  life  than  the  other  kinds  of  tumors,  nearly  all  cases  found  in  the  first 
decennial  period  being  papillomatous. 

OerteP  and  Paul  Bruns  ^  distinguish  three  varieties,  which  show 
marked  differences  with  regard  to  the  interval  occurring  between  the 
operation  and  the  recurrence.  The  first  class,  consisting  of  light  red  or 
dark  red  tumors,  varying  in  size  from  a  millet-seed  to  a  bean,  with  uneven 
surface  and  broad  base,  sometimes  solitary,  but  generally  thinly  scattered, 
and  never  numerous,  either  does  not  recur  at  all,  or  only  after  some 
months.  The  second  form,  consisting  of  whitish  gray  exquisitely  papil- 
lary, warty,  or  conical  tumors,  nearly  always  originating  with  a  broad 
base  from  the  vocal  cords  in  adult  patients,  also  recurs  very  slowly,  often 
not  till  after  several  years.  The  third  form  consists  of  large  reddish  tu- 
mors resembling  a  mulberry  or  cauliflower.  They  may  be  solitary  but 
are  most  frequently  multiple,  and  are  commonly  seen  in  children.  These 
growths  generally  recur  after  one  or  two  months,  and  in  three  or  four  in- 
stances have  been  known  to  undergo  epitheliomatous  degeneration.  In 
estimating  the  circumstances  which  govern  the  recurrence  of  papillomata, 
these  differences,  as  well  as  the  question,  whether  the  papilloma  has  been 
radically  extirpated,  are  to  be  considered.  In  several  reported  cases  re- 
peated recurrences  took  place  at  the  primary  seat  of  the  growth,  which 
was  evidently  incompletely  eradicated,  but  ultimately  a  complete  cure 
was  effected  by  the  thorough  removal  of  the  new  grown  papilloma.  There 
is  also  a  class  of  cases,  in  which  papillomata  appear,  after  removal  of  the 
primary  tumor,  on  other,  previously  healthy,  parts  of  the  larynx.  These 
are  not  exactly  recurrences,  nor  due  to  the  operation,  but  simply  show 
that  even  complete  removal  does  not  afford  any  guarantee  of  permanent  i 
cure,  if  there  be  a  tendency  to  the  formation  of  papillomatous  growths. 

l\hroriiata  are  of  two  kinds:  {a)  the  firm  and  {b)  the  soft,  and  the 
former  are  twice  as  common  as  the  latter,  (a)  Firm  fibromata,  though 
not  nearly  so  common  as  papillomata,  are  next  in  order  of  frequency  to 

'  MS.  and  Colored  Drawing  in  the  Library  of  the  Royal  College  of  Surgeons. 

*  Mackenzie  ;  Op.  cit.  p.  34. 

3  New  York  Medical  Record.  June  3,  1.^76. 

*  Deutsches  Archiv  f  iir  klLn.  Medizin,  Bd.  xv.  p.  290. 

*  Op.  cit. 
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those  neoplasms.  Tliey  were  found  to  exist  in  11  per  cent,  of  my  cases. 
Tlie  youngest  patient  affected  was  twenty-seven  years  of  age,  the  oldest 
fifty-seven.  In  this  class  of  neoplasm,  the  rate  of  growth  is  much  slower 
than  in  the  case  of  papillomata.  Though  generally  situated,  in  the  sub- 
mucous tissue,  fibromata  are  supposed  to  grow  in  soine  cases  from  the 
perichondrium;'  when  examined  microscopically,  they  are  seen  to  consist 
of  bundles  of  white  fibres,  diverging  and  interlacing  in  various  directions, 
and  generally  covered  with  several  epithelial  layers.  These  growths 
show  no  disposition  to  recur,  (b)  Soft  fibromata  consist  of  more  or  less 
perfectly  developed  fibro-cellular  tissue,  and  have  diffused  through  their 
substance  a  greater  or  less  quantity  of  serous-like  fluid.  They  are  com- 
paratively rare  in  the  larynx,  being  found  in  only  5  per  cent,  of  my  cases. 
The  ages  of  the  patients  were  18,  21,  28,  30,  and  Go.  In  the  few  cases 
that  have  been  seen,  the  rate  of  growth  appears  to  have  been  rather  slow. 
When  removed,  they  have  no  disposition  to  recur.  In  each  of  my  cases, 
also,  there  was  only  one  growth.  Trachomata  (page  214),  which  are  gen- 
erally considered  in  connection  with  chronic  laryngitis,  are  closely  allied 
to  fibromata. 

Myxornata,  or  true  mucous  growths,  are  exceedingly  rare  in  the  la- 
rynx, and  I  have  not  myself  met  with  a  single  instance  in  which  a  laryn- 
geal neoplasm  was  entirely  of  a  myxomatous  nature. 

Lipomata ,  or  fatty  tumors,  are  rarely  found  in  the  larynx,  only  one 
case,  which  occurred  in  the  practice  of  Professor  Bruns,"  having  hitherto 
been  published.  The  epithelium  was  of  a  laminated  character,  consist- 
ing of  about  fifteen  layers.  The  membranous  envelope  contained  two 
oval  fatty  tumors,  one  about  the  size  of  a  filbert,  the  other  about  half 
that  size.  The  neoplasm  also  contained  a  small  cartilaginous  growth 
about  the  size  of  a  hemp-seed,  surrounded  on  all  sides  by  connective 
tissue. 

Cystic  Tumors  are  comparatively  rare.  Of  my  100  tabulated  cases, 
only  two  were  of  the  true  cystic  character.  Cases  have  also  been  re- 
ported by  Virchow,'  Bruns,*  Durham,*  Gerhardt,'  Schroetter,'  and  Ellis.* 
These  growths  generally  spring  from  the  epiglottis  or  from  one  of  the 
ventricles.  They  generally  have  dense  walls,  and  are  more  or  less  com- 
pletely filled  with  thick,  white,  semi-fluid,  sebaceous-like  material,  though 
sometimes  the  product  is  a  thin  yellowish  or  brown  colloid  fluid.  Al- 
though, from  our  knowledge  of  other  retention  cysts,  we  might  have  an- 
ticipated that  cystic  tumors  of  the  larynx  would  be  likely  to  fill  again, 
experience,  so  far  as  it  goes,  seems  to  show  that  when  they  have  been 
thoroughly  laid  open,  their  contents  emptied,  and  the  cyst  wall  cauterized, 
there  is  no  tendency  to  recurrence. 

Angiomata,  or  vascular  tumors,  are  exceedingly  rare  in  the  larynx, 
and  there  is  no  evidence  as  to  the  tendency  to  recurrence. 

Compound  Groicths  are  not  unfrequent;  indeed,  it  is  often  exceed- 
ingly difficult  to  determine  to  which  class  of  neoplasms  a  given  growth 
belongs. 

Other  Jcinds  of  Growth. — Adenojnata,  or  glandular  tumors,  are  sel- 
dom met  with  in  the  larynx,  though  acinous  gland-structure  is  often  found 


'  TIandbuchdtr  spec,  pathol.  Anatomie,  von  Dr.  Anpfust  Foerster.     Leipzig,  1854. 
'Op.  cit.  ^  Die  kmnkhaften  Geschwiilste,  vol.  1.  p.  246. 

*  Laryngoskopie,  etc..  Case  xii.  ^  Trans.  Med. -Chir.  Soc,  vol.  xlvii.     1864. 

'  Ziemssen's  Cyclopaedia,  vol.  vii.  p.  889. 
'  Op.  cit.  »  Loo.  cit. 
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in  papillary  growths;'  occasionall}^  however,  the  entire  neoplasm  consists 
of  an  hypertrophied  racemose  gland.  It  may  perhaps  be  as  well  to  remark 
here  that  hydatids  are  stated  to  have  been  found  in  the  larynx.'  Ryland* 
states,  that  "a  case  of  this  sort,  developed  in  one  of  the  ventricles  of  the 
larynx,  has  been  known  to  project  so  far  into  the  cavity  of  this  organ,  as 
to  g-ive  rise  to  all  the  symptoms  which  usually  attend  a  foreign  body  there." 
On  this  subject,  Foerster  observes/  that  '■^mucous  polypi  were  described 
as  hydatids,  by  the  older  authors."  Ryland  also  refers  to  cases  of  cartila- 
ginous tumors  of  the  larynx;  but  the  examination  of  these  growths  was 
made  at  a  period  (18o5)  when  histology  was  quite  in  its  infancy,  and  the 
account,  therefore,  is  not  of  much  value.  Rokitansky  does  not  mention 
the  occurrence  of  cartilaginous  tumors  in  the  larynx,  but  Virchow,^  limit- 
ing the  term  of  Enchondroma  to  heterologous  growths,  and  describing 
those  cartilaginous  tumors,  which  arise  in  connection  with  pre-existing  car- 
tilage, as  Ecchondroses,  especially  calls  attention  to  the  occurrence  of  the 
latter  in  the  larynx,  and  remarks  that  "  whether  arising  from  the  thyroid 
or  cricoid  cartilage,  they  generally  grew  toward  the  cavity  of  the  larynx." 
This  is  not,  however,  invariably  the  case,  for  in  a  specimen  which  I  exhi- 
bited at  the  Pathological  Society,*  a  growth  about  the  size  of  a  bantam's 
^^^■,  originating  from  the  cricoid  cartilage,  extended  downward  and  for- 
ward in  front  of  the  trachea.  "The  cartilaginous  outgrowths,"  says  Vir- 
chow,  "are  sometimes  broad  and  flat,  sometimes  circumscribed  and  nodu- 
lar. On  examining  the  larynx  (with  the  laryngoscope),  an  outgrowth  of 
this  sort,  as  it  has  an  epithelial  covering,  is  easily  mistaken  for  a  polypus, 
and  at  the  present  time,  when  laryngeal  growths  are  studied  with  so  much 
interest,  these  cases  deserve  special  notice,  as,  from  their  thickness  and 
hardness,  any  operation,  carried  out  ^:)er  vias  naturales  is  altogether  im- 
possible." Professor  von  Bruns '  operated  on  two  cases  of  laryngeal 
growth,  in  which  the  neoplasm  was  proved  to  consist  of  thyroid-gland  tis- 
sue, the  disease  being  probably  allied  to  the  so-called  struma  accessoria  of 
Albers.' 

Degeneration  of  Groicths. — Laryngeal  neoplasms,  with  the  exception 
of  some  very  rare  forms  of  papillomata,  which  may  become  cancerous,  ex- 
hibit little  tendency  to  retrogressive  changes.     Occasionally,  but  most  in- 
frequently, the  papillar}'  growths  undergo  fatty  degeneration,  and  proba-j_ 
bly  in  those  few  cases  in  which  spontaneous  expulsion  of  tlie  neoplasrafc 
has  taken  place,  this  change  had  previously  occurred.     Caustics  may  per-*^ 
haps,  in  some  cases,  promote  these  degenerative  evolutions.     Sometimes 
the  neoplasms  undergo  amyloid  degenerations,  and  the  cases  of  amyloid 
growth  reported  by  Dr.  Ernst  Burow,®  and  Ziegler,'"  probably  originated 
in  this  way. 

Prognosis. — The  tendency  to  death  being  by  suffocation,  and  the  most 
common  symptoms  caused  by  a  growth  in  the  larynx  being  dysphonia,  the 


'  The  reverse  of  this  is  stated  by  Drs.  Cornil  and  Rnnvier  in  their  useful  little  Ma- 
nuel d'Histolog-ie  pathologiqne.  p.  2S!) ;  but  Dr.  Andrew  Clark  has  repeatedly  found  por- 
tions of  racemose  g-lands  in  the  growths  I  have  removed. 

''  Andral :  Auat.  Pathol.,  Translation,  vol.  ii.  p.  459. 

*  Ryland:   Diseases  of  the  Larynx,  p.  226. 

*  Foerster:  Op.  cit.  p.  210. 
"  Op.  cit.  p.  43><  pt  seq. 

*  Transactions  of  the  Patholnrjical  Society,  vol.  xxi.  p.  58. 
'  Paul  Brims  :   Op.  cit.  p.  201. 

*  Virchow's  Krankhaf ten  Geschwiilstp,  Twenty-second  Lecture,  p.  13. 
«  Laryngoscop.  Atlas,   Stuttgart,  1877. 
"  Virchow's  Archiv,  vol.  xlv.  p.  1. 
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prognosis  has  to  be  considered  in  relation  to  these  two  circumstances.  In 
the  few  cases  in  which  dysphagia  is  present,  the  neoplasm  is  generally  at- 
tached to  the  epiglottis,  and  can  therefore  be  easily  removed.  Under  these 
circumstances  a  favorable  prognosis  may  be  given. 

(a)  In  relation  to  Life. — Growths  in  the  larynx  wliich  cannot  be  re- 
moved with  the  aid  of  the  laryngoscope  are  always  attended  with  danger 
to  life,  which  is  either  immediate  or  remote,  according  as  the  neoplasm  is 
large  or  small.  The  gravity  of  the  prognosis  is  also  affected  by  the  age 
of  the  patient,  the  disease  being,  easterly  paribus,  less  dangerous  in  the 
case  of  adults  than  young  children. 

In  adults  death  is  not  likely  to  take  place  from  suffocation,  unless  the 
patient  refuses  to  submit  to  proper  treatment.  Of  course,  if  tracheotomy 
is  performed,  the  peril  of  suffocation  is  at  once  avoided;  but  it  must  not 
be  forgotten  that,  even  in  opening  the  windpipe,  there  is  a  very  slight, 
though  still  an  appreciable,  risk.  The  disposition  to  bronchitis,  which  is 
often  the  immediate  result  of  tracheotomy,  when  prolonged  dyspnoea  has 
prevailed,  must  also  be  taken  into  consideration. 

In  children,  as  the  larynx  is  much  smaller,  the  disposition  to  spasm  is 
much  greater,  and  not  only  treatment,  but  even  accurate  diagnosis,  is 
much  more  didicult.  The  presence  of  a  growth  also  predisposes  to  laryn- 
geal affections,  such  as  catarrhal  laryngitis,  and  possibly  laryngismus, 
whilst  in  the  presence  of  epidemic  diphtheria,  the  child  with  a  laryngeal 
neoplasm  is  more  likely  to  be  attacked,  and  less  likely  to  recover.  In  chil- 
dren also  the  prospect  in  relation  to  tracheotomy,  both  as  regards  the  oper- 
ation itself  and  its  immediate  results,  is  less  favorable  than  in  the  case  of 
adults.  The  prognosis,  therefore,  as  regards  a  fatal  termination,  is  more 
serious. 

{b)  In  relation  to  Voice. — As  regards  the  voice,  a  favorable  opinion 
may,  as  a  rule,  be  given  if  laryngoscopic  treatment  can  be  employed.  If 
the  fauces  be  not  abnormally  sensitive,  if  the  upper  opening  of  the  larynx 
be  of  average  size,  if  the  growth  be  single,  and  if  it  be  pedunculated,  there 
is  every  probability  that  the  voice  will  be  restored.  If  the  opposite  con- 
ditions prevail,  the  prognosis  is  less  favorable.  When  the  growths  are 
sessile,  very  numerous,  and  apparently  closely  incorporated  with  the  sub- 
jacent tissues,  the  prospect  of  restoring  the  voice  is  extremely  doubtful. 

In  giving  an  opinion  as  to  the  ultimate  result  of  these  cases,  even  when 
treatment  is  adopted  with  success,  the  disposition  to  recurrence  must  not 
be  forgotten.  In  the  section  on  Pathology,  it  may  be  seen  that  whilst 
some  forms  of  papillomata  show  a  continual  disposition  to  reproduction, 
other  laryngeal  growths,  with  the  exception  of  fasciculated  sarcomata,  sel- 
dom occur. 

Treatment. — Before  considering  the  subject  of  treatment,  it  may  be 
well  to  observe  that  there  are  a  few  cases  in  which  operative  procedure  is 
not  required.  Thus  small  growths  on  the  epiglottis,  or  ventricular  bands, 
which  cause  little  or  no  inconvenience,  may  well  be  left  alone.  This  re- 
mark especially  applies  to  fibromata,  which  grow  much  less  quickly  and 
are  more  frequently  arrested  in  their  development  than  other  growths. 
In  these  cases,  ail  that  is  necessary  is  to  make  a  periodical  examination  of 
the  larynx,  once  or  twice  a  year,  to  see  that  the  neoplasm  does  not  increase 
in  size.  Several  cases  have  come  under  my  observation,  during  the  last 
twenty  years,  in  which  small  warts,  after  attaining  a  certain  size,  have  not 
undergone  any  further  development.  Further,  it  sometimes  happens,  that 
the  neoplasm  is  not  sufficiently  defined  to  admit  of  its  removal,  and  in 
some  cases,  where,  in  consequence  of  the  advanced  age  or  occupation  of 
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the  patient,  the  voice  is  of  little  iinportance,  no  treatment  need  be  adopted 
unless  the  respiration  be  also  affected. 

But  before  discussing  the  various  kinds  of  treatment,  it  will  be  well  to 
inquire  whether  any  possible  evil  can  result  from  endo-laryngeal  opera- 
tions. The  principal  points  for  consideration  are  the  following:  1.  Does 
the  operation  ever  cause  such  an  amount  of  inflammation  as  to  necessitate 
tracheotomy?  2.  Does  perichondritis  or  necrosis  of  the  cartilages  ever 
result  from  these  operations?  3.  Does  a  benign  growth  ever  become  ma- 
lignant under  the  influence  of  laryngoscopic  operations? 

1.  Since  I  have  taught  laryngoscopy,  many  young  practitioners  have 
learnt  to  remove  growths  under  my  supervision,  and  though  of  course 
these  early  operations  are  often  unsuccessful,  I  am  not  aware  of  a  single 
instance  in  which  any  violent  inflammation  has  been  thus  set  up,  or  any 
serious  injury  done  to  the  larynx.  Cases,  however,  occasionally  occur  in 
which  bad  results  may  appear  to  follow  laryngoscopic  treatment.  Thus  a 
patient  may  present  himself  with  a  large  growth  nearly  blocking  up  the 
glottis,  but  with  little  dyspnoea.  Now  it  must  be  remembered,  that  such 
a  patient  is  in  imminent  danger  of  death;  a  slight  catarrh,  a  crumb  of 
bread  going  the  wrong  way,  or  a  paroxysm  of  coughing  may  choke  him 
in  a  few  seconds.  The  question  thus  arises  in  these  cases  whether  we 
should  perform  tracheotomy  at  once,  and  subsequently  remove  the  growths 
by  endo-laryngeal  treatment,  or  whether  we  should  try  the  endo-larj^ngeal 
method  in  the  first  instance.  It  must  be  clearly  understood  that,  if  the 
endo-laryngeal  operation  is  not  successful,  it  is  certain  to  precipitate  tra- 
cheotomy, and  that  a  patient  who,  though  on  the  brink  of  suffocation, 
might  have  postponed  the  operation  for  several  weeks — possibly  for  months 
— may  require  to  have  his  windpipe  opened  in  a  few  hours  or  even  sooner. 
Under  such  circumstances  the  patient  and  his  friends — possibly  even  the 
medical  attendant  if  he  has  not  carefully  studied  the  peculiar  contingen- 
cies of  the  case — may  suppose  that  the  rashness  of  the  operator  has  neces- 
sitated an  extra-laryngeal  operation  which  would  not  otherwise  have  been 
called  for.  On  the  other  hand,  if  the  operator  had  at  once  proclaimed  the 
necessity  of  tracheotomy,  he  would  have  been  free  from  blame  in  the  minds 
of  those  looking  on.  Nevertheless  the  duty  of  the  laryngoscopist,  under 
the  circumstances  referred  to,  is  clearly  to  try  the  endo-laryngeal  method 
in  the  first  instance,  after  fully  explaining  the  situation  to  the  patient.  I 
can  recall  many  instances,  in  my  own  practice,  in  which  tracheotomy  has 
thus  been  altogether  avoided,  cases,  indeed,  in  which  I  scarcely  suppose  it 
possible  to  operate  without  being  obliged  to  open  the  windpipe  precipi- 
tately. In  three  instances,  however,  of  large  growths,  in  which  endo-laryn- 
geal methods  were  attempted,  I  found  it  necessary  to  perform  tracheotomy 
a  few  hours — in  one  instance  two  hours — later. 

2.  As  regards  the  development  of  perichondritis,  I  am  not  aware  oi 
any  instance  in  which  this  condition  has  resulted  from  an  endo-laryngeal 
operation.  In  one  of  ray  cases,'  in  which  the  left  vocal  cord  was  immok 
bile  before  the  growth  was  touched,  on  the  removal  of  the  growth  from  thi 
anterior  commissure  of  the  vocal  cords,  the  abductive  action  of  the  Jefi 
cord  was  seen  to  be  defective,  and  four  months  later  tracheotomy  becaraf 
necessary.  After  wearing  the  tube  for  eighteen  moiitlis  the  patient  diedl 
On  post-mortem  examination  the  posterior  plate  of  the  posterior  wall  d^ 
the  cricoid  cartilage  was  found  to  be  diseased,  and  there  was  a  fistulous 

*0p.  cit..  Case  73. 
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communication  at  the.  base  of  the  cartilage  between  the  food  and  air-pas- 
sas^'cs.  The  history  of  this  case  points  to  the  probabU?  origin  of  the  dis- 
ease in  the  cricoid  cartihige  at  a  date  antecedent  to  any  laryngoscopic 
treatment;  and  1  would  call  attention  to  the  fact  that  the  part  operated 
on — the  anterior  commissure  of  the  larynx — was  within  the  larynx,  whilst 
the  necrosed  cartilage  may  almost  be  said  to  have  been /c/^/tow^  that  organ, 
and  nearly  an  inch  from  the  seat  of  the  growth. 

3.  As  regards  the  question  of  the  conversion  of  benign  into  malig- 
nant growths,  I  may  mention  that  in  my  first  series  of  growths  there  was 
one  case'  which  at  first  was  believed  to  be  papillomatous,  but  subse- 
quently proved  to  be  an  epithelioma.  In  this  case,  the  full  details  of 
which  will  be  found  in  my  work,  the  patient's  throat  was  so  irritable  that 
onlv  three  laryngoscopic  secoices  were  attempted,  and  1  only  once  suc- 
ceeded in  passing  forceps  into  the  larynx.  As  the  whole  growth  was 
subsequently  removed  by  thyrotomy,  I  cannot  imagine  that  the  single 
endo-laryngeal  operation  could  have  converted  a  benign  into  a  malignant 
growth.  The  whole  subject  has  recently  been  so  ably  discussed  by  an- 
other phvsician  '  that  I  cannot  do  better  than  make  use  of  his  observa- 
tions. VVhilst  allowing  that  benign  growths  sometimes  assume  a  malig- 
nant character  in  the  entire  absence  of  surgical  interference,  the  writer 
calls  attention  in  this  respect  to  Virchow's  ^  opinions,  who  admits  that 
persistent  irritation  of  healtliy  tissues  may  lead  to  the  formation  of  heter- 
oplastic growths.  The  author  justly  maintains,  moreover,  that  the  degen- 
eration of  benign  into  malignant  neoplasms  never  takes  place  except 
when  there  is  an  inclination  to  constitutional  vice  ;  and  he  points  out 
that  under  these  circumstances  the  change  may  take  place,  with  or  with- 
out surgical  interference.  He  further  remarks  that  even  frequently 
repeated  local  irritation  does  not  produce  degeneration.  This  has  been 
most  noticeable  in  those  cases  in  which,  in  consequence  of  repeated 
recurrences,  laryngoscopic  treatment  has  had  to  be  recommenced  de  novo 
inanv  times,  sometimes  even  on  four,  five,  or  six  occasions,  until  finally  a 
complete  cure  was  obtained. 

In  some  cases  of  growth,  especially  in  recurrent  papillomata,  I  have 
operated  from  time  to  time  for  many  years  without  ever  observing  any 
malignant  degeneration.  Indeed,  in  the  many  hundred  cases  of  papillo- 
mata that  have  been  operated  on,  I  otdy  know  of  three  instances  (Gibb, 
Mackenzie,  and  Rumbold),  in  which  growths  originally  benign  afterward 
assumed  a  malignant  character.  I  am  not  aware  that  there  is  the  slight- 
est evidence  that  in  any  one  case  treatment  exercised  an  unfavorable 
influence. 

Were,  however,  the  conclusions  on  the  above  points  of  quite  an 
opposite  character,  the  symptoms  are  often  so  inconvenient  and  some- 
times so  daiitrerous,  that  in  bv  far  the  greater  number  of  cases  that  come 
under  notice,  it  would  still  be  necessary  to  adopt  measures  for  the  re- 
moval of  the  growth,  or  for  the  relief  of  the  symptoms  it  causes.  These 
measures  may  be  either  palliative  or  radical. 

Palliative  treatment  consists  in  placing  the  patient  in  such  a  condition 
as  to  relieve  him  of  immediate  danger  to  life.     This  plan  of  treatment  is 

'Op.  cit..  Case  S7.  p.  1H3. 

'London  Medical  Record.  Xovember  15,  187S.  p.  49.").     (The  article  in  question  is 
anonymous,  but  I  believe  that  the  author  is  Dr.  Felix  Semon.) 
^Die  krunkhuften  Geschwiilste,  Bd.  L  p.  349. 
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called  for  in  all  cases  where  the  growth  greatly  interferes  with  respira- 
tion, where  for  any  reason  laryngoscopic  treatment  cannot  be  carried 
out,  and  where  the  patient  is  unwilling  to  permit  an  extra-laryngeal 
operation.  The  only  safe  palliative  treatment  consists,  of  course,  in  the 
operation  of  tracheotomy,  and  it  must  be  recollected  that  this  operation 
affords  absolute  protection  only  as  regards  death  from  suffocation. 
When  growths  situated  in  the  cavity  of  the  larynx  attain  a  very  large 
size,  they  are  apt,  after  a  time,  to  interfere  with  deglutition.  In  such 
cases,  therefore,  though  tracheotomy  may  have  removed  the  original 
source  of  danger,  at  a  later  stage  progressive  dysphagia  may  occur. 

Radical  treaUnent  may  be  conducted  either  internally,  through  the 
natural  upper  orifice  of  the  larynx,  that  is,  with  the  aid  of  the  laryngo- 
scope ;  or  externally,  or  by  direct  incision  into  the  larynx  ;  or  by  the 
combined  method,  tracheotomy  being  first  performed,  to  place  the  patient 
in  a  condition  of  safety,  and  the  growth  being  subsequently  removed 
througli  the  mouth. 

The  Removal  of  Growths  by  Mido-laryngeal  Treatment. — This  me- 
thod represents,  perhaps,  the  greatest  triumph  which  the  laryngoscope 
has  effected.  No  danger  is  incurred,  little  or  no  pain  is  felt,  and  scarcely 
a  drop  of  blood  is  lost,  whilst  the  long-lost  function  of  a  most  delicate 
organ  may  be  almost  instantly  restored,  and  a  morbid  condition,  threat- 
ening the  immediate  extinction  of  life,  may  be  at  once  and  for  ever  re- 
moved. 

The  removal  of  growths  from  the  larynx  requires  ingenuity  on  the 
part  of  the  operator  in  overcoming  difficulties  by  means  of  mechanical 
contrivances,  but  above  all,  perhaps,  the  intelligent  co-operation  of  the 
patient.  Although  greater  eclat  is  often  derived  from  the  removal  of  a 
large  growth  than  a  small  one,  it  will  be  readily  understood,  that,  ceteris 
paribus,  the  smaller  the  growth  the  greater  the  difficulty  of  its  removal. 
As  a  rule,  a  growth  of  moderate  dimensions — that  is,  one  between  the 
size  of  a  horse-bean  and  a  Barcelona  nut — is  most  easily  seized.  Of 
course,  the  difficulty  partly  depends  on  situation,  the  posterior  portion  of 
the  glottis  being  more  accessible  than  the  anterior,  and  the  upper  part  of 
the  larynx  than  the  lower.  The  difficulty  is  immensely  increased  when  the 
growth  is  situated  below  the  vocal  cords. 

Several  different  kinds  of  Instruments,  and  indeed  different  modes  of 
treatment,  are  often  required  in  the  same  case.  It  is  obvious  that  certain 
kinds  of  instruments  are  better  adapted  for  certain  kinds  of  growths  : 
thus  the  short  sessile  growths — the  most  common  in  the  larynx — can  be 
most  easily  removed  with  forceps  ;  cystic  tumors  only  require  incision, 
and  small  fibromata  may  frequently  be  treated  by  division  of  their  base. 
On  the  other  hand,  pedunculated  growths  are  favorable  to  the  use  of 
wire-loops,  ecraseurs,  and  guillotines. 

Endodaryngeal  treatment  may  be  either  mechanical  or  chemical,  and 
though  in  practice  it  is  sometimes  necessary  to  combine  these  methods,  it 
will  be  found  most  convenient  to  consider  them  separately. 

Mechanical  treatment  may  be  accomplished  (1)  by  evulsion ;  (2)  by 
crushing ,'  and  (3)  by  cutting.  I  have  not  thought  it  necessary  to  sub- 
divide the  last-named  process  into  excision,  abscission,  and  incision,  as  it 
would  lead  to  useless  repetition. 

Before  commencing  treatment,  some  previous  preparation  is  required 
in  many  cases.  Congestion  of  the  fauces,  elongation  of  the  uvula, 
enlarged  tonsils,  and  hyperaemia  of  the  larynx,  must,  if  possible,  be  first 
subdued  by  appropriate  remedies.     Unless  the  congestion  of  the  larynx 
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be  very  considerable,  it  need  not  be  taken  into  account,  but  if  there  be 
active  inflannnution,  any  operative  procedure  would  be  likely  to  aggra- 
vate the  mischief,  and  render  tracheotomy  necessary.  It  is  also  quite 
useless  to  attempt  any  delicate  operation  on  the  larynx  while  the  uvula  is 
greatly  elongated  or  the  tonsils  much  enlarged. 

In  order  to  facilitate  endo-laryngcal  operations,  various  procedures 
have  been  recommended  for  producing  aniesthesia  of  the  pharynx  and 
larynx.  It  is  unnecessary,  howevei*,  to  describe  the  various  means 
recommended,  such  as  the  application  of  chloroform,  morj)hia,  etc.,  to 
the  internal  parts,  the  administration  of  opiates,  bromide  of  potassium, 
etc.,  as  I  have  never  found  any  of  them  of  the  least  use,  and  some  are 
even  dangerous  in  their  effects. 

Patients  cannot,  as  a  rule,  be  operated  on  under  chloroform,  unless 
tracheotomy  has  been  previously  performed,  or  unless  the  growth  is 
within  reacli  of  the  finger,  or  external  to  the  larynx,  viz.,  in  the  hyoid 
fossa  or  on  the  posterior  surface  of  the  cricoid  cartilage.  By  inhaling  a 
few  whiffs  of  chloroform,  however,  before  treatment  is  commenced,  the 
larynx  is  sometimes  rendered  less  sensitive.  By  sucking  ice,  also,  for 
a  few  minutes  before  the  operation,  laryngoscopic  treatment  is  more 
easily  borne. 

When  the  epiglottis  is  long,  and  hangs  obliquely,  it  sometimes  hin- 
ders operations  on  the  larynx,  and  several  instruments  have  been  invented 
for  raising  it.  Some  Continental  practitioners  even  go  so  far  as  to  pass 
a  thread  through  the  valve,  and  cause  it  to  be  held  back  b}'^  an  assistant 
during  the  operation.  Though  such  instruments  may  be  useful  for  pur- 
poses of  diagnosis,  I  have  not  found  them  applicable  where  operations 
have  been  necessary. 

Before  introducing  instruments  into  the  larynx,  they  should  always 
be  warmed.  This  precaution  should  never  be  omitted,  as  it  greatly  dim- 
inishes the  irritation  naturally  caused  by  the  use  of  instruments  in  the 
larynx. 

As  no  practitioner  would  attempt  to  remove  growths  without  being 
thoroughly  skilled  in  the  use  of  the  laryngoscope  and  in  the  application 
of  remedies  to  the  larynx,  it  is  unnecessary  to  enter  into  minute  details 
as  to  the  precise  mode  of  carrying  out  the  operation.  I  may,  however, 
observe  that  as,  w^hen  an  assistant  holds  out  the  patient's  tongue,  his 
hand  and  arm  are  apt  to  get  in  the  way,  and  the  tongue  is  likely  to  be 
drawn  to  one  side,  the  patient  should  hold  out  his  tongue  himself.  In 
the  same  way,  if  it  can  be  avoided,  I  do  not  employ  an  assistant  to 
steady  the  head  ;  for  this  purpose,  all  that  is  required  is  a  chair  with  a 
high  perpendicular  back  and  narrow  seat. 

(1.)  Evulsion  is  effected  with  forceps,  and  is  applicable  to  all  growths, 
except  those  of  cystic  character.  Cysts  have  indeed  been  torn  away  ; 
but  this  is  only  possible  where  the  walls  are  thin  and  membranous.  This 
method  is  particularly  suitable  in  cases  of  sessile  growths,  for  here  other 
modes  of  treatment  are  difficult,  and  the  softer  the  growth,  the  more 
favorable  it  is  for  removal  by  evulsion.  I  am  in  the  habit  of  removing 
growths  with  two  kinds  of  forceps,  viz.,  the  common  laryngeal  forceps 
and  the  tube-forceps. 

(2.)  CnisJiljKj  can  be  carried  out  with  either  of  the  two  kinds  of 
forceps  already  described,  and  was  used,  in  conjunction  with  other 
methods,  in  3  of  my  100  cases  ;  it  has  also  been  employed  by  Lindwurm, 
Schroetter,  Tiirck,  and  others.  I  formerly  employed  this  plan  of  treat- 
ment   in   cases  in  which   the  growth  was  of  dense  structure,  and   very 
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firmly  attached  ;  but  latterly  I  have  generally  used  cutting  instruments 
in  these  cases.  Crusliing,  however,  is  preferable  to  using  force  in  evul- 
sion. As  a  rule,  the  stronger  kind  of  forceps  are  required  ;  but  the 
blades  should  be  flatter,  ^.  e.,  less  spoon-shaped,  and  rougher,  than  for 
evulsion.  The  American  translator  of  Dr.  Tobold's  work  describes  the 
process  as  "  crushing  up,"  and  observes,  that  energetic  and  repeated 
compression  of  the  tissue  is  all  that  is  required  to  destroy  the  conditions 
of  nutrition  and  produce  mortification,  and  that  subsequently  the  dead 
portion  can  be  separated.  It  is  probable  that,  in  many  cases,  where 
evulsion  is  adopted,  crushing  takes  place  at  the  same  time  ;  in  other 
words,  that,  when  a  growth  is  torn  away,  its  base  is,  to  a  greater  or  less 
extent,  lacerated  and  crushed.  The  success  of  evulsion  must,  therefore, 
in  part,  be  attributed  to  the  incidental  crushing  which  takes  place. 

(3.)  Cutting  may  be  carried  on,  as  already  remarked,  either  by  exci- 
sion, abscission,  or  incision.  For  excision,  cutting  forceps  are  used;  ab- 
scission may  be  performed  by  means  of  knives,  scissors,  guillotines,  or 
ecraseurs;  while  for  incision,  or  scarification,  knives  or  lancets  are  em- 
ployed. 

I  now  remove  almost  all  growths  with  my  cutting  forceps  and  rarely 
make  use  of  knives,  scissors,  or  other  instruments.  Only  very  small  guil- 
lotines can  be  used,  and  only  a  very  small  portion  of  a  growth  can,  as  a 
rule,  be  sliced  off.  I  have  never  been  able  to  employ  these  instruments 
with  advantage. 

Voltolini '  has  pointed  out  that  soft  pedunculated  growths  may  be 
torn  away  by  frequent  up-and-down  movements  of  a  sponge  passed  into 
the  lar\'nx.  Some  years  ago  I  removed  a  growth  from  the  larynx  of  a 
child  (on  whom  I  was  unable  to  use  the  mirror  to  guide  the  hand)  with  a 
miniature  ramoneur  (see  CEsophageal  Instruments).  In  such  cases  I  think 
my  croup- brush  (p.  180)  might  prove  useful. 

Chemical  Treatment. — Chemical  treatment  may  be  carried  out  either 
with  caustics,  escharotics,  or  galvanic  cautery. 

Caustics. — Solutions  of  nitrate  of  silver  are  generally  of  but  little  use; 
if  employed,  however,  thev  should  be  exceedingly  concentrated,  and  should 
be  accurately  applied,  with  a  very  fine  camel's  hair  pencil,  to  the  seat  of 
disease.  On  reference  to  my  own  cases,"  but  especially  to  those  treated 
by  other  practitioners,^  it  will  be  seen  that  when  laryngoscopy  was  first 
introduced,  growths  were  generally  treated  by  the  application  of  caustics. 
This  was  no  doubt  due  to  the  circumstance  that  practitioners  were  not 
then  yet  aware  to  how  great  an  extent  operations  could  be  conducted 
within  the  larynx,  and  at  that  time,  of  course,  no  great  manual  dexterity  in 
this  department  had  been  acquired.  The  small  utility  of  this  treatment 
is,  however,  demonstrated  by  the  fact  that  since  1862  mechanical  methods 
have  almost  entirely  superseded  the  local  application  of  caustics.  Never- 
theless, there  are  some  cases  in  which  caustics  can  be  usefully  employed. 
Thus  in  treating  cystic  growths,  it  is  a  good  plan  to  apply  caustic  to  the 
interior,  after  an  incision  has  been  made,  and  the  contents  of  the  cyst 
evacuated. 

Again,  for  the  prevention  of  recurrence  after  the  removal  of  papillary 
growths,  Fauvel  *  recommends  the  insufflation  of  a  powder  consisting  of 
equal  parts  of  savine  and  alum. 

'  Monatsschrift  fiir  Ohrenheilkunde,  etc.  No.  2,  1877.  See  also  Nos.  3  and  8, 
1878.  and  No.  1,  1S79. 

*  Op.  cit.,  Appendices  A  and  C.  *  Ibid.,  Appendix  D.  ■•  Op.  cit.  p.  356. 
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^cha7'0tics.— On  a  few  occasions  I  have  employed  escharotics  with 
marked  success,  but  only  in  a  supplementary  way.  They  may  be  used  in 
cases  where  numerous  small  growths  cover  a  large  surface  of  the  mucous 
membrane  of  the  larynx.'  I  have  occasionally  employed  nitric  acid,  but 
the  escliarotic  which  I  have  found  most  useful  is  "  London  paste  "  (Throat 
Hosp.  Phar. ).  To  all  caustics  and  escharotics,  however,  the  objection  re- 
mains, that  if  sufficiently  powerful  to  be  effective,  they  are  very  likely  to 
cause  spasm  of  the  glottis,  or  to  give  rise  to  inflammation  of  the  adjacent 
mucous  membrane;  for  this  reason  I  now  very  seldom  use  them. 

Galvanic  Cautery. — Galvanic  cautery  may  be  carried  out,  either  with 
knife-like  instruments,  or  with  loops.  This  plan  of  treatment  was  first 
practised  by  Professor  Middledorpf,^  and  has  since  been  very  successfully 
carried  out  by  Drs.  Voltolini,'  of  Breslau,  and  other  practitioners;  but  I 
cannot  say  that  I  have  found  it  well  adapted  for  the  destruction  of  laryn- 
geal growths. 

Extra  Laryngeal  Methods  of  Remomng  Growths. — In  certain  cases, 
it  unfortunately  happens  that  growths  in  the  larynx  cannot  be  removed 
through  the  mouth. 

The  difficulty  of  lar^-ngoscopic  treatment  may  be  due  to  the  large  size 
or  extreme  density  of  a  growth,  to  its  inaccessible  situation,  or  extensive 
origin;  to  the  occurrence  of  inflammatory  tumefaction,  or  spasm  of  the 
glottis,  on  attempted  evulsion  through  the  mouth;  to  great  irritability  of 
the  fauces,  or  to  an  unusually  nervous  and  excitable  state  of  the  patient. 
In  the  case  of  very  young  children  also,  an  extra-laryngeal  method  may 
be  necessary. 

The  large  size  of  a  growth  does  not,  in  itself,  call  for  external  treat- 
ment, some  of  the  largest  growths  having  been  removed  per  vias  natu- 
rales.*  The  extreme  density  of  a  growth  sometimes  presents  a  great  diffi- 
culty to  laryngoscopic  treatment,  but  with  strong  cutting  forceps,  this 
difficulty  is  only  insuperable  in  the  case  of  ecchondroses,  and  it  is  very 
questionable  whether  radical  treatment  should  be  attempted  for  their  re- 
moval. The  growth  may  be  so  situated  that  it  cannot  be  completely 
eradicated  from  above.  This  occasionally  happens  in  the  case  of  growths 
springing  from  the  anterior  wall  of  the  larynx  below  the  vocal  cords.  In 
one  of  my  cases  of  this  sort,  the  evulsion  was  incomplete,^  but  in  two 
others  the  tumor  was  entirely  eradicated.  When  a  growth,  however,  is 
situated  in  the  ventricle,  and  only  slightly  projects  from  the  ventricular 
orifice,  it  is  sometimes  impossible  to  remove  it  entirely  from  above.  The 
projecting  portion  may  be  cut  off,  but  the  base  remains. 

The  occurrence  of  inflammation  or  spasm  of  the  glottis,  on  attempted 
laryngoscopic  treatment,  may  render  the  combined  method  necessary 
(tracheotomy  having  first  been  performed,  and  evulsion  being  subse- 
quently effected  through  the  fauces),  but  it  does  not  in  itself  justify  an 
extra-lar\^ngeal  operation  for  evulsion. 

An  insuperable  irritability  of  the  fauces,  or  an  extremely  nervous  con- 
dition of  the  patient,  may,  however,  render  laryngoscopic  treatment  impos- 
sible; and  in  these  cases  an  extra-laryngeal  treatment  may  be  necessary. 
In  the  case  of  young  children  who  cannot  be  taught  to  submit  to  laryn- 
goscopic treatment,  extra-laryngeal  treatment  may  be  required  ;  but  it 
must  not  be  forgotten  that  very  young  children  have  been  successfully 
treated  with  the  aid  of  the  laryngeal  mirror. 

'Mackenzie:  Ibid.,  Appendix  A,  Case  3.  -Op.  cit.  ^Op.  cit. 

*  Mackenzie:  Op.  cit.,  Appendice.s  A  and  C,  Cases  3,  53,  92,  95,  etc. 
^  Ibid.,  Appendices  A  and  C,  Case  24. 
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Contra- Indications  for  extra-Laryngeal  Methods. — It  may  be  stated 
as  a  cardinal  law,  that  an  extra-laryngeal  method  ought  neoer  to  be  adopted 
(even  where  laryngoscopic  treatment  cannot  be  pursued)  unless  there  he 
danger  to  life  from  suffocation  or  dysphagia.  Direct  incision  into  any 
part  of  the  air-passages  is  always  attended  with  both  immediate  and  re- 
mote danger  to  life,  the  amount  of  risk,  however,  not  being  great,  as  a  rule. 
Dysphonia  does  not  justify  operations,  which,  though  easy  to  perform,  may 
be  regarded  as  "  capital."  Hence  an  extra-laryngeal  operation  is  not  justi- 
fiable for  the  removal  of  a  small  growth  in  the  larynx,  unless  that  growth 
give  rise  to  dangerous  dyspnoea,  and  cannot  be  removed  by  a  less  serious 
method. 

Contra-indications  based  on  danger  to  life,  having  been  thus  briefly 
pointed  out,  it  only  remains  for  me  to  remark  that  destruction  of  the  vocal 
function  is  often  the  result  of  any  extra-laryngeal  method. 

Extra-laryngeal  methods  of  extirpation  may  be  carried  out  in  one  of 
three  ways:  1st,  By  division  of  the  thyroid  cartilage, or  thyrotomy;  2dly, 
by  supra-thyroid  laryngotomy,  or  division  of  the  thyro-hyoid  membrane; 
and  3dly,  by  infra-thyroid  laryngotomy  (through  the  crico-thyroid  mem- 
brane), or  tracheotomy. 

Division  of  the  lliyroid  Cartilage,  or  Thyrotomy — History. — This 
important  operation  was  first  proposed  for  the  removal  of  laryngeal 
growths  by  Desault,  at  the  end  of  the  eighteenth  century.  His  remarks, 
which  were  perfectly  true  before  the  invention  of  the  laryngoscope,  are 
as  follows:  '*'  In  cases  of  polypi  of  the  larynx,  the  indications  are  twofold; 
viz.,  the  extirpation,  or  ligature  of  the  growth,  and  the  re-establishment 
of  a  passage  for  air;  and  they  both  necessitate  laryngotomy.  It  rarely 
happens,  indeed,  that  laryngeal  excrescences  project  so  far  into  the  mouth, 
that  they  can  be  seized  and  extirpated  or  ligatured  per  vias  naturales.^^  ' 
The  operation  was  not,  however,  carried  out  till  the  year  1833,  when  it 
was  performed  for  the  first  time  by  Brauers  of  Louvain.  Ten  years  later 
it  was  repeated  by  Ehrmann  of  Strasbourg.  In  1851  it  was  practised  by 
Gurdon  Buck,  and  again  by  the  same  surgeon  in  the  year  1861.  The  in- 
vention of  the  laryngoscope  naturally  gave  an  impetus  to  this  operation. 

Indications  for  Operation. — This  operation  may  be  required  for  the 
removal  of  large  growths  in  the  cavity  of  the  larynx,  which  cause  great 
dyspnoea  or  dysphagia,  and  cannot  be  removed  with  the  aid  of  the  laryngo- 
scope; or  for  the  evulsion  of  growths  in  the  subglottic  region,  which  can- 
not be  extirpated  by  indirect  laryngotomy  (through  the  crico-thyroid 
membrane).  It  might  be  thought  that  this  operation  would  be  called  for 
in  the  case  of  children;  but  the  facility  with  which  even  very  young  chil- 
dren can  be  treated  laryngoscopically  has  already  been  pointed  out;  and  it 
must  not  be  forgotten  that  when  the  larynx  is  small,  thyrotomy  is  much 
more  likely  to  lead  to  injury  of  the  vocal  cords. 

Dr.  Paul  Bruns  has  successfully  refuted  the  assertion  that  either  the 
very  large  size,  extremely  hard  consistence,  unusually  broad  insertion,  un- 
favorable situation,  or  multiplicity  of  the  neoplasms,  is,  a  priori,  sufficient 
to  contra-indicate  a  trial  of  the  endo-laryngeal  method.  "  It  is  only  in 
certain  rare  exceptional  cases,"  Paul  Bruns  observes,  "  in  which  several 
of  these  unfavorable  conditions  occur  together,  that  we  are  entitled,  a  pri- 
ori, to  consider  the  attempt  at  removal  per  vias  naturales  as  having  no 
favorable  prospect,  e.  g.,  in  some  cases  of  solid  tumors  with  very  broad 

'  This  quotation  is  taken  from  a  later  edition  of  Desault's  (Euvres  chirurgicales,  by 
Bichat,  Paris,  1812,  vol.  ii.  p.  255. 
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bases  situated  below  the  f^lottis  or  originating  in  the  ventricles."  Here 
he  shows,  that  out  of  1,100  neoj^lasins,  there  were  G02  papillomata,  and 
3-16  fibromata  (constituting  togetlier  8G  per  cent,  of  all  these  growths)  ; 
further,  that  836  out  of  these  growths  originated  from  the  vocal  cords, 
while  only  three-fifths  per  cent,  were  situated  below  the  glottis  or  in  the 
ventricles.  Consequently  it  is  proved  that  three-fourths  of  all  laryngeal 
growths  are  of  such  a  nature  and  so  situated,  that  they  are  well  suited  for 
endo-larvngeal  interference.  Whilst  proving  further  by  a  good  many  ex- 
amples, that  growths  springing  from  tlie  under  surface  of  tlie  vocal  cords, 
and  those  originating  within  the  ventricles,  have  been  and  may  easily  be 
extirpated  through  the  mouth  if  they  are  pedunculated,  he,  nevertheless, 
admits  that  sxibcordal  or  ventricular  neoplasms,  which  have  no  pedicle,  or 
are  seated  on  a  very  broad  base,  or  show  an  inclination  to  recurrence,  be- 
long to  the  department  of  laryngotomy.  For  the  removal  of  subcordal 
growths,  however,  herecommenas  partial  larjmgotomy  (cricotomy  or  crico- 
tracheotomy  with  preservation  of  the  thyroid  cartilage),  and  only  sanc- 
tions thyrotomy  for  the  extirpation  of  tumors  originating  within  the  ven- 
tricles. 

Method  of  Procedure. — The  first  question  which  arises  is  whether  tra- 
cheotomy should  or  should  not  be  performed  as  a  preliminary  measure  of 
safetv.  I  agree  with  Paul  Bruns,  "  that  previous  or  simultaneous  trache- 
otomy, although  it  has  been  performed  in  by  far  the  greater  majority  of  the 
cases,  is  not  required  by  the  nature  of  the  operation,  unless  there  be  other 
conditions  necessitating  its  performance,  such  as  dyspnoea."  If  trache- 
otomv  is  first  performed,  thyrotomy  should  not  be  at  once  carried  out,  but 
endo-laryngeal  treatment  should  be  carefully  attempted  when  the  tracheal 
canula  has  been  worn  for  a  few  weeks.  This  failing,  the  surgeon  may 
have  recourse  to  the  more  severe  treatment. 

The  incision  for  thyrotomy  should  be  made  exactly  in  the  median  line, 
through  the  textures  over  the  thyroid  cartilage,  from  the  thyroid  notch 
to  the  upper  border  of  the  cricoid  cartilage.  The  thyroid  cartilage 
should  then  be  most  carefully  divided  by  a  succession  of  small  nicks,  with 
a  short,  strong,  sharp-pointed  knife  ;  but  if  ossification  has  taken  place, 
the  opening  must  be  effected  with  a  small  circular  or  convex  saw.  If 
possible,  the  upper  extremity  of  the  projecting  angle  of  the  thyroid  car- 
tilage (oomum  Adami)  should  be  left  intact,  as  the  complete  division  of 
the  cartilage  in  this  situation  is  likely  to  be  followed  by  changes  in  the 
relations  of  the  vocal  cords  to  one  another,  resulting  in  permanent  apho- 
nia. The  instrument  should  not  be  allowed  to  penetrate  the  larynx 
until  the  whole  of  the  cartilage  is  divided.'  By  this  method  the  parox- 
ysms of  coughing,  which  otherwise  interfere  with  the  operation,  are  often 
avoided.  When  divided,  the  al.ne  of  the  cartilage  should  be  kept  widely 
apart  by  means  of  strong  retractors  held  by  two  assistants,  one  on  each 
side  of  the  patient.  The  retractors  should  be  like  miniature  ]iitch-forks, 
with  the  points  blunted  and  bent  round,  so  that  they  can  liold  back  the 
alae. 

If  the  al;e  cannot  be  thrown  back,  the  crico-thyroid  membrane  should 
be  divided  along  the  lower  edge  of  tlie  thyroid  cartilage,  on  one  side,  or, 
if  necessary,  on  both  sides.  If  there  be  still  insufficient  room,  the  thj'^ro- 
hyoid  membrane  should  be  divided,  by  a  horizontal  incision  along  the 
upper  edge  of  the  thyroid  cartilage.     Horizontal  division  of  the  mem- 

'  This  precaution  is  justly  insisted  on  by  Krishaber  and  Planchon  (Faits  cliniques 
de  Laryngotomie,  Paris,  18G9,  p.  93j. 
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branes,  however,  is  not  generally  necessary',  and  the  thyro-hyoid  should 
if  possible  be  left  intact. 

The  operator  should  now  throw  a  strong-  reflected  light  into  the  open- 
ing, and,  guided  by  it,  and  his  previous  laryngoscopic  knowledge  of  the 
case,  he  will  be  able  to  seize  the  growth  with  a  hook  or  force])s,  and  di- 
vide it  with  a  pair  of  short-curved  scissors.  On  account  of  the  small 
space  at  the  command  of  the  operator,  the  growth  may  sometimes  be  cut 
through  with  a  knife,  without  being  previously  seized,  or  it  may  be  torn 
away  with  forceps.  Sometimes,  however,  even  after  total  division  of  the 
thyroid  cartilage,  the  extensive  attachments  or  dense  consistence  of  the 
growth  prevents  its  removal,*  and  the  surgeon  is  obliged  to  desist  from 
the  operation.  If  all  goes  well,  after  the  growth  has  been  excised,  its 
base  should  be  firmly  touched  with  solid  nitrate  of  silver.  Actual  cautery-, 
acid  nitrate  of  mercury,  and  galvanic  cautery,  have  all  been  used,  but  I 
prefer  the  nitrate  of  silver,  as  less  likely  to  give  rise  to  laryngitis,  and 
quite  as  effectual  when  applied  to  a  raw  surface. 

The  two  alfe  of  the  thyroid  cartilage  should  then  be  carefully  brought 
together,  in  their  exact  normal  situation,  with  two  silver  sutures,  and  the 
edges  of  the  wound  united  with  plaster.  The  canula  should  be  allowed 
to  remain  in  the  trachea,  for,  at  least,  a  few  days,  until  all  danger  has 
passed  off;  or  if  there  be  any  likelihood  of  recuri-ence,  till  further  steps 
have  been  taken  to  effect  complete  eradication. 

In  some  cases  the  cricoid  cartilage  has  been  divided,  and  though  no 
harm  appears  to  have  resulted  from  its  section,  it  is  better,  if  possible,  to 
leave  it  intact.  Krishaber  *  justly  remarks  that  division  of  the  cricoid 
cartilage  is  altogether  unnecessary ;  for  whilst,  on  the  one  hand,  it  does 
not  facilitate  the  removal  of  growths  above  the  vocal  cords,  those  below 
the  glottis  can  easily  be  removed  through  an  opening  either  in  the  crico- 
thyroid membrane  or  in  the  trachea. 

Comparative  Merits  of  Thyrotomy. — Unlike  the  operation  conducted 
per  vias  natiir ales,  the  procedure  now  under  consideratien  is  a  very  serious 
one,  both  as  regards  the  danger  to  life  and  the  risk  of  destruction  of 
function. 

In  1873  '  I  published  some  articles  on  the  results  of  thyrotomy,  based 
on  forty-eight  cases,  which  comprised  all  then  published.  The  following 
is  a  brief  summary  reduced  to  percentages,  and  placed  in  a  tabular  form: 

Per  cent,  on  48  cases. 

Complete  success  * 14.58 

Partial  success 22.91 

Death 8.33 

Severe  dyspnoea  requiring  use  of  canula 31.25 

Severe  dyspnoea  requiring  fresh  operation 8.33 

I  have  also  tabulated  the  following  other  results,  which  are  based  on 
thirty-nine  cases  of  benign  groictJi,  in  which,  the  voice  being  affected 
before  the  operation,  the  patient  survived  more  than  a  few  days  : 

'  Paul  Bruns:  Op.  cit.,  p.  167. 

«  Op.  cit. 

3  Brit.  Med.  Journ..  May,  1873. 

*  Complete  pucc  ss  i.s  understood  by  me  to  mean  recovery  of  perfect  voice  and  per- 
fect respiration,  and  absence  of  recurrence  of  growth  ;  partial  success  to  mean  recov- 
ery of  one  function  with  injury  to  another,  or  temporary  recovery  of  both  functions, 
but  subsequent  recurrence  of  the  growth. 
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Aphonia 40.0    per  cent. 

Dysphonia 20.0  " 

Moditlod  voice 11.11         '• 

Not  stated,  but  probably  defective  voice.  .  .      G.GG         " 

Recurrence,  or  incomplete  removal 38. -IG         " 

The  following'  are  some  of  the  conclusions  which  I  arrived  at: 

(a.)  That  the  operation  ought  never  to  be  perfornietl  for  loss  of  voice 
alone. 

(b.)  That  the  operation  should  be  confined  to  those  cases  in  which 
there  is  danger  to  life  from  suffocation  or  dysphagia,  and  even  then 
should  only  be  performed  after  an  experienced  laryngoscopist  has  pro- 
nounced it  impossible  to  remove  the  growth  per  via  s  yiatiirales.  Dr.  Paul 
Bruns  '  in  his  valuable  work  on  the  relative  merits  of  thyrotomy  and  endo- 
laryngeal  operations  for  the  removal  of  growths,  remarks:  "  I  quite  agree 
with  Mackenzie  that  '  lar^-ngotomy  is  only  justifiable  when  an  experienced 
laryngoscopist  has  declared  the  removal  of  the  groioth  jier  vias  naturales 
impossible  '  {Brit.  Med.  Jour.,  May  3,  1873,  p.  488) — '  only,  I  should  say, 
after  he  (an  experienced  laryngologist)  Juis  attempted  the  removal  in 
vain.''  " 

In  order  to  thoroughly  weigh  the  merits  of  thyrotomy,  it  is  necessary 
to  consider  the  prospects  of  the  operation:  (1),  in  relation  to  the  preser- 
vation of  life;  (2),  in  relation  to  th,e  recovery  of  voice;  and  (3),  in  rela- 
tion to  the  immunity  from  recurrence.  Each  of  these  points  will  now  be 
discussed  in  detail. 

(1.)  In  lielation  to  Life. — In  division  of  the  laryngeal  cartilages  there 
is  always  some  immediate  danger.  One  patient  died  from  secondary 
hemorrhage  a  few  days  after  the  operation,  and  several  others  have  rap- 
idly succumbed  to  pleurisy,  pneumonia,  or  metastatic  abscess  of  the  lungs. 
In  Dr.  Cutter's  case  the  patient  was  almost  suffocated  during  the  opera- 
tion; and  in  one  of  Navratil's  earlier  cases,  the  hemorrhage  was  alarming, 
and  the  patient  nearly  died  from  the  quantity  of  blood  which  passed  down 
the  trachea.  In  anotlier  of  that  surgeon's  cases  the  patient  suffered  from 
high  fever,  and  expectorated  a  quantity  of  blood  and  pus:  oedema  took 
place  round  the  wound,  and  the  patient  was  in  a  very  critical  state. 

The  usual  risks  attending  the  ordinary  operations  for  opening  the  air- 
passages,  are  also,  of  course,  present,  and  tracheitis  or  bronchitis  may 
supervene.  In  addition  to  the  immediate  danger,  there  is  also  the  con- 
tingent risk  of  chronic  perichondritis  at  a  later  period. 

(2.)  In  lielation  to  Voice. — In  discussing  this  question,  Bruns  shows 
that  the  operation  is  very  fatal  to  the  vocal  function.  He  takes  excep- 
tion to  my  statistics^  on  the  ground  that  I  have  estimated  the  functional 
result  together  toith  that  of  the  o|ieration,  in  a  general  way,  without  stat- 
ing whether  the  whole  growth  was  removed,  or  Avhethcr  recurrence  took 
place  or  not — a  method  which  naturally  yields  untrustworthy  results. 
Bruns,  therefore,  carefully  excludes  from  his  statistics  all  those  cases  of 
filial  alteration  or  loss  of  voice  in  which  this  change  could  possibly  be  at- 
tributed to  any  other  cause  than  the  operation  itself.  Thus,  out  of  the 
ninety-seven  cases  on  record,  thirty-eight  only  can  be  used  for  the  de- 
cision of  the  question,  whether  the  operation  is,  in  itself,  dangerous  to 
the  vocal  function.  Of  the  reality  of  this  danger  there  can,  however,  be 
no  doubt,  for  in  47  per  cent,  only  (eighteen  cases)  out  of  these  thirty-eight 

'  Op.  cit.  »  British  Medical  Journal,  1873,  p.  488. 
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cases,  was  a  normal  or  nearly  normal  voice  restored  or  retained,  "while  in 
twenty  cases,  the  voice  was  either  completely  lost  (six  cases),  or  reduced 
to  nearly  complete  aphonia  or  extreme  hoarseness  (fourteen  cases).  We 
see,  therefore,  that,  in  the  majority  of  cases,  the  operation  itself  brings 
the  vocal  function  into  ^reat  danger. 

(3.)  In  Relation  to  Recurrence  of  Groicth. — It  might  be  expected  that 
extirpation  could  be  more  completely  efltected  when  the  thyroid  cartilage 
is  divided,  and  the  larynx  thoroughly  exposed  to  view,  and  that  thus 
recurrence  would  be  less  frequent;  but  this  supposition  is  not  borne  out 
by  facts. 

Dr.  Paul  Bruns  has  well  pointed  out,  that  the  question  of  recurrence 
must  be  decided  upon  an  examination  of  the  cases  of  papilloma  only;  for 
fibromata  do  not  recur,  and  the  number  of  sarcomata  operated  on  hitherto, 
is  too  small  to  permit  of  any  satisfactory  conclusion.  Further,  only  those 
cases  can  be  made  use  of  which  were  under  observation  for  a  considerable 
time  after  the  operation.  Of  Dr.  Bruns's  cases,  one  was  only  observed 
for  five  weeks,  but  most  of  them  were  kept  in  view  for  many  months  and 
even  years.  Distinctions  of  age  must  also  be  taken  into  account,  chil- 
dren being  separated  for  comparison  from  adults. 

In  the  case  of  children  Bruns '  has  collected  seventeen  instances  of 
thyrotomy.  Of  these  there  were  eight  cures  and  nine  recurrences.  Out 
of  forty  cases  treated  by  the  endo-laryngeal  method,  twenty-six  only 
were  available.  Among  these  we  find  thirteen  cures  and  thirteen  recur- 
rences, but  the  latter  number  includes  seven  cases  in  which  the  growth 
had  not  been  entirely  removed,  and  which  therefore  do  not  properly  be- 
long to  the  category  of  recurrence.  It  must  be  admitted,  however,  that 
the  cases  of  thyrotomy  had  a  priori  worse  prospects  than  the  others,  the 
operation  having  been  performed  almost  without  exception  in  cases  of 
mxdtiijle papiUoraa,  and  in  the  overwhelming  majority  of  cases  on  chil- 
dren under  ten  years,  while  these  unfavorable  conditions  were  both  present 
in  only  one-half  of  the  cases  treated  ^per  vias  Jiaturales. 

In  adidts  there  were  twenty-two  cases  of  thyrotomy,  with  ten  cures 
and  twelve  recurrences.  Seventeen  were  cases  of  multiple,  and  five  of 
solitar}',  papilloma.  In  the  latter  class  recurrence  took  place  only  once, 
but  in  the  former  eleven  times.  With  regard  to  the  endo-laryngeal  opera- 
tion, on  the  other  hand,  after  taking  the  above-mentioned  precautions, 
there  are  only  sixty-four  cases,  out  of  the  great  number  on  record,  which 
can  be  used  for  these  statistics.  These  sixty-four  cases  show  forty-seven 
cures  and  seventeen  recurrences.  In  thirty-one  cases  the  papilloma  was 
solitary  (twenty-four  cures  and  seven  recurrences);  in  thirty-three  multi- 
ple and  diffuse  (twenty-three  cures  and  ten  recurrences).  Six  of  these 
cases  were  only  cured  after  repeated  operations. 

These  statistical  tables  show,  therefore,  that  the  frequency  of  recur- 
rence after  either  method  in  adults  and  children  together  is  as  follows: 
(1.)  Thyrotomy,  thirty-nine  cases,  eighteen  cures,  twentj'-one  recurrences; 
(2.)  Endo-laryngeal  method,  ninety  cases,  sixty  cures,  thirty  recurrences, 
or,  in  other  words,  tchilst  thyrototvy  gives  a  few  more  recurrences  than 
cures,  the  endo-laryngeal  method  shows  twice  as  many  cures  as  recurrences. 
These  numbers  thoroughly  refute  the  unfounded  assertions  of  the  parti- 
sans of  thyrotomy. 

'  Op.  cit.,  p.  147  et  eeq. 
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The  following'  is  an  abstract  of  Paul  Bruns's  conclusions  on  the  more 
important  matters: 

(A.)  Tiiyrotoiny  is  not  dangerous  to  life,  nor  difficult  to  perform,  but 
it  is,  in  itself,  very  dangerous  to  the  vocal  function.  The  pretended  ad- 
vantages as  to  the  facility  of  its  performance,  the  certainty  of  complete 
extirpation,  and  the  security  against  recurrence,  do  not  exist  in  reality. 

(B.)  Thyrotomy  can  therefore  in  no  wise  be  placed  on  a  par  with  the 
endo-laryngeal  method,  and  is  to  be  performed  only  if  an  experienced  la- 
ryngoscopist  has  unsuccessfully  attempted  the  endo-laryngeal  operation. 

(C.)  Even  in  this  case  thyrotomy  should  not  be  performed  if  it  can 
possibly  be  avoided,  but  partial  laryngotomy  (division  of  the  crico-thyroid 
ligament,  and,  if  necessary,  of  the  cricoid  cartilage  and  the  superior  tra- 
cheal rings),  inasmuch  as  everything  depends  (so  far  as  the  restoration  of 
function  is  concerned)  on  the  question,  whether  the  operation  can  be  per- 
formed without  the  division  of  the  thyroid  cartilage  {i.  e.,  the  anterior 
commissure  of  the  vocal  cords). 

(D.)  In  urgent  cases,  in  which  tracheotomy  has  to  be  performed  for 
the  relief  of  dyspncEa,  thyrotomy  should  never  be  undertaken  until  re- 
moval by  the  endo-laryngeal  method  has  been  first  attempted;  and  in 
these  cases  success  may  often  be  obtained  by  "partial"  laryngotomy,  the 
tracheal  incision  being  prolonged  through  the  cricoid  cartilage. 

(E.)  If  after  endo-laryngeal  removal  of  papillomata  recurrence  takes 
place,  the  same  method  ought  to  be  tried  over  and  over  again,  as  there 
are  many  cases  on  record,  showing  that  after  frequently  repeated  opera- 
tions complete  cure  was  finally  obtained. 

On  the  subject  of  thyrotomy  Dr.  Fauvel '  remarks,  "  I  am  extremely 
astonished  to  see  surgeons,  and  still  more  so  specialists  in  larvngoscopv, 
when  they  have  only  to  deal  with  a  simple  polypus  not  menacing  the 
life  of  the  patient,  still  having  recourse  to  this  barbarous  method,  which 
consists  in  nuiking  an  opening  in  the  neck  for  extracting,  by  this  danger- 
ous, and  often,  too  narrow  way,  tumors  of  a  greater  or  less  volume  and 
consistence.  The  laryngoscope  shows  the  polyp  as  plainly  as  possible; 
and  also  its  seat,  form,  and  size.  It  is  therefore  useless,  not  to  speak 
more  strongly,  to  establish,  at  the  cost  of  a  severe  and  bloody  operation, 
an  artificial  opening  into  the  larynx.  This  opening  has  no  other  result, 
I  repeat,  than  to  expose  the  polyp  and  permit  an  operation — two  con- 
ditions which  are  completely  fulfilled  by  the  laryngoscope."  He  further 
proceeds  to  point  out  the  danger  of  the  operation  from  hemorrhage,  and 
remarks  that  "  in  one  case  of  thyrotomy,  he  teas  obliged  to  ctpj'ly  tJiirty- 
eight  ligatures,  though  tracheotomy  had  been  performed  a  month  previ- 
ously, and  the  patient  wore  the  canula  during  the  time  the  thyrotomy 
was  being  undertaken." 

Removal  of  Gron^ths  by  Divisio?i  of  the  Thyro-IIyoid  Membrane,  or 
Supra-Thyroid  Laryngotomy. — This  method  of  treatment  is  indicated 
for  the  removal  of  large  growths  situated  at  the  upper  orifice  of  the  la- 
rynx, which  cannot  be  taken  away  per  vias  naturales. 

The  operation,  originally  proposed  at  about  the  same  time  by  Mal- 
gaigne'  and   by  Vidal   de  Cassis,^  was  first   carried  out  in  the  year  1859. 

'  Op.  cit.  pp.  227  and  229. 

-'  The  claim  to  originality  is  made  by  Malgaigne  in  his  Manuel  de  Medecine  opera- 
toire,  Paris,  1871,  7me  odition,  p.  525. 
Velpeau  :  Medecine  oporat. 
IG 
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The  operator  was  Dr.  Prat,  a  surg-eoii  in  the  Frencli  navy,  stationed  at 
that  time  at  Papiete,  the  capital  ot  Otaheite.  The  patient,  who  was  the 
subject  of  advanced  pulmonary  phthisis,  suffered  also  from  such  extreme 
difficulty  of  swallowing,  that  he  could  scarcely  take  any  food.  The  dys- 
phagia was  due  to  a  growth,  which  appears  to  have  been  situated  on  the 
under-surface  of  the  epiglottis;  it  could  be  felt  with  the  finger,  but  all 
attempts  to  seize  and  remove  it  through  the  mouth  entirely  failed.  By 
operating  after  the  manner  recommended  by  Malgaigne,  Dr.  Prat  easily 
removed  the  growth,  which  was  of  a  compact  fibrous  structure  and  grayish 
wliite  color.  No  vessels  were  tied.  The  wound  healed  quickly,  and  the 
syniptoms  from  which  the  patient  had  suffered  disappeared.  He  died 
shortly  afterward  from  phthisis,  and  at  the  autopsy  no  trace  of  the  growth 
was  to  be  found.'  In  the  year  1863  Follin  ^  performed  a  similar  operation 
with  complete  success.  The  neoplasms  were  extirpated,  and  the  patient 
was  entirely  cured. 

Transverse  incision  through  the  thyro-hyoid  membrane  should,  accord- 
ing to  Malgaigne,  be  made  along  the  lower  border  of,  and  parallel  with, 
the  hyoid  bone,  through  the  skin,  superficial  fascia,  the  inner  half  of  the 
sterno-hyoid  muscles,  the  thyro-hyoid  membrane,  and  the  mucous  mem- 
brane which  extends  between  the  base  of  the  tongue  and  the  epiglottis, 
and  forms  the  glosso-epiglottic  ligament.  The  side  of  the  epiglottis 
should  then  be  seized  and  drawn  through  the  wound.  The  growth  can 
then  be  removed,  according  to  the  circumstances  of  the  case,  by  bistoury, 
scissors,  or  forceps.  It  may  be  stated  that  Follin  divided  the  thyro-hyoid 
membrane  along  the  upper  border  of  the  thyroid  cartilage,  that  is,  rather 
lower  down  than  advised  by  Malgaigne,  with  a  view  of  avoiding  the  epi- 
glottis; and  as  far  as  1  can  gather  from  the  report  of  his  case,  the  incision 
was  carried  further  outward  than  in  Prat's  case.  The  latter  procedure 
certainly  renders  the  epiglottis  less  likely  to  be  wounded,  but  little  im- 
munity is  afforded  to  the  valve  by  making  the  incision  a  few  centimetres 
lower  down  than  recommended  by  Malgaigne.  It  must  also  be  remem- 
bered that  the  more  external  the  incision  is  carried,  the  greater  is  the 
danger  of  wounding  important  vessels.  In  any  case,  the  hyoid  branch  of 
the  thyroid  artery  is  not  unlikely  to  be  wounded,  but  this  is  not  a  matter 
of  any  importance. 

Although  subhyoid  laryngotomy  is  unattended  with  any  considerable 
danger,  either  immediate  or  remote,  I  do  not  think  that  it  will  find  much 
favor  with  those  skilled  in  operating  with  the  aid  of  the  laryngeal  mirror; 
for  it  happens  that  those  cases  which  are  favorable  to  the  performance  of 
this  operation  are  just  those  which,  as  a  rule,  can  be  most  easily  treated 
through  the  mouth. 

The  operation  is  much  less  serious  than  thyrotomy,  in  relation  to  life, 
and  is  not  attended  with  any  risk  to  the  vocal  function.  In  operations 
involving  the  cartilages  which  form  the  framework  of  the  larynx,  there 
is,  as  has  been  already  pointed  out,  always  the  danger  of  subsequent 
caries;  but  it  is  well  known  that  injury  of  the  elastic  cartilages,  though 
it  may  cause  temporary  inconvenience,  is  unattended  with  permanent 
risk.  Not  only  do  we  frequently  find  that  patients,  recovered  from  ter- 
tiary syphilis,  with  the  mere  stump  of  an  epiglottis,  can  swallow  perfectly 
well;  but  it   has  already  been   proved,  in   the   celebrated  case  of   Prince 


I 


'  Gazfttte  df^s  Hoi.it.iux.  I^HO,  No.  103,  p.  809. 
'  Archives  Geueralea  de  Medecine,  Fevrier,  1867. 
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Murat,'  lliat  the  epiglottis  may  be  suddenly  cut  away  with  only  temporary 
inconvenience.  Again,  most  hospital  surgeons  must  have  frequently  met 
with  extensive  suicidal  wounds  of  the  thyro-hyoid  membrane  involving  the 
epiglottis,  which  have  healed  rapidly  without  any  bad  results.  This  last 
fact  has  been  illustrated  by  some  remarkable  cases  by  Kiinst."'' 

liemoval  of  Groioths  by  Infra- Thyroid  Laryngotomy  {throuyli  the 
Crico- Thyroid  Membrane),  or  by  Tracheotomy. — This  mode  of  eradicating 
growths  was  recommended  by  Professor  Czermak  in  the  year  1863;  but 
it  was  first  successfully  employed  two  years  later  by  Dr.  Burow,  senior,* 
of  Koenigsberg.  In  the  year  18G9  it  was  carried  out,  for  the  second  time, 
by  myself.*  Since  then  eleven  other  cases  have  been  placed  on  record, 
all  of  which  are  briefly  detailed  in  Paul  Bruns's  work.  The  operation  is 
recommended  for  the  removal  of  laryngeal  growths  situated  in  the  sub- 
glottic region,  as  well  as  for  tumors  in  the  upper  part  of  the  trachea, 
when,  in  such  cases,  laryngoscopic  treatment  cannot  be  carried  out.  Paul 
Bruns  strongly  recommends  this  operation  for  the  extirpation  of  tumors 
originating  from  the  free  borders  and  the  lower  surface  of  the  vocal  cords 
or  from  below  the  glottis.  If  they  are  small  and  pedunculated,  the  crico- 
thyroid membrane  alone,  or  the  cricoid  cartilage  in  addition,  may  be 
divided,  but  only  if  previous  endo-laryngeal  attempts  at  removal  have 
been  unsuccessful;  if  the  growths  are  large,  and  attached  by  a  broad  base, 
laryngo-tracheotomy  should  be  adopted,  without  any  endo-laryngeal  at- 
tempts, as  by  this  operation  alone  a  thorough  cure  can  be  expected. 

A  few  days  before  evulsion  is  attempted,  an  incision  should  be  made 
as  in  ordinary  (crico-thyroid)  laryngotomy,  but  the  crico-thyroid  opening 
should  be  carefully  dissected  out,  and  all  the  membrane,  muscle,  and  su- 
perficial parts  removed,  so  that  nothing  is  left  but  the  two  cartilages  sur- 
rounding the  opening;  a  canula  should  then  be  inserted.  When  all  dis- 
position to  hemorrhagic  oozing  has  ceased,  and  all  tenderness  disappeared, 
the  canula  should  be  taken  out,  the  chin  thrown  well  back,  so  as  to  enlarge 
the  crico-thyroid  space  as  much  as  possible,  and  a  careful  examination 
made  with  one  of  Neudurfer's  infra-glottic  mirrors,  to  ascertain  the  exact 
origin  of  the  growth.  The  mirror  must  then  be  laid  aside,  and  the  growth 
removed  with  short  tube-forceps. 

This  operation  can  only  be  performed  where  the  crico-tliyroid  mem- 
brane is  of  average  size;  if  tliere  is  not  room  to  effect  removal,  tracheotomy 
should  be  performed  in  the  first  instance  instead  of  laryngotomy.  The 
steps  of  the  operation  are  almost  the  same  as  in  (crico-thyroid)  laryngot- 
omy. When  the  patient  has  recovered  from  the  tracheotomy,  that  is  to 
say,  a  few  days  after  the  operation,  the  canula  should  be  removed,  and  an 
attempt  made  to  extirpate  the  growth.  In  carrying  out  the  operation, 
the  two  sides  of  the  windpipe  require  to  be  held  back  with  retractors,  in 
order  that  instruments  may  be  conveniently  passed  into  the  larynx. 

The  patient  should  continue  to  wear  the  canula  for  a  few  months,  or, 
at  any  rate,  for  a  few  weeks,  in  case  eradication  be  incomplete,  or  recur- 
rence take  place. 


'  In  this  historical  case,  which  occurred  at  tlie  battle  of  Aboukir,  half  of  the  epi- 
glottis was  carried  away  by  a  musket-ball.  Under  Baron  Lurrey's  treatment  the  patient 
recovered.  Another  similar  case  occurred  in  the  same  campaig-n,  with  an  equally  for- 
tunate result.  (Larrey:  ("linique  chirurg.,  t.  ii.  p.  142;  Relation  cbirurg.  de  rArmee 
d'Orient,  p.  280.  quoted  by  Ryland. ) 

^  Eruff   der  oberst.  Luftwej^e.  Leipzig,  1804,  p.  45. 

"  Deutsche  Klinik,  vol.  xvii.  p.  105. 

^Op.  cit.,  Case  81. 
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[MALIGNANT  TUMORS  OF  THE  LARYNX. 

Under  this  head  are  included  (1)  Carcinomata,  and  (2)  Sarcomata.] 
CANCER   OF   THE   LARYNX. 

Latin  Eq. — Carcinoma  laryngis, 
French  Eq. — Cancer  du  larynx. 
German  Eq. — Krebs  des  Kehlkopfs. 
Italian  Eq. — Cancro  della  laringe. 

Definition. — Primary  cancer  of  the  larynx,  giving  rise  to  hoarseness, 
dyspnoea,  pain  in  the  throat  (darting  to  the  ears),  sometimes  to  dysphagia, 
and  ultimately  causing  death  either  by  marasmus,  or,  if  tracheotomy  has 
not  been  performed,  by  apnoea. 

Etiology. — The  cause  of  cancer  of  the  larynx,  as  of  malignant  disease 
in  general,  has  not  yet  been  discovered.  With  respect  to  age,  like  the 
same  disease  in  other  parts,  it  is  more  frequent  in  advanced  periods  of 
life.  The  following  table  of  53  cases  occurring  in  my  jiractice  illustrates 
this  point.  It  will  be  seen  that  nearly  the  whole  of  the  mortality  (^.  e., 
83  per  cent.)  takes  place  between  the  ages  of  forty  and  seventy. 

Cases. 

From  10  to  20  years  of  age 1 

20  to  30         "  3 

30  to  40         "  6 

40  to  50         "  10 

50  to  60         "  18 

60  to  70         "  15 

70  to  80         " 1 

Ziemssen  '  publishes  a  table  of  76  cases,  collected  from  various  authors, 
which  gives  very  similar  results,  but  includes  3  cases  under  nine  years  of 
age  and  3  between  the  ages  of  ten  and  nineteen. 

As  regards  sex,  42  of  my  cases  were  men  and  11  women,  whilst  of 
Ziemssen's  76  collected  cases  60  were  males  and  16  females.  In  44  cases 
of  laryngeal  cancer  observed  by  Fauvel,^  the  relative  distribution  with  re- 
spect to  age  and  sex  is  almost  identical. 

Symptoms. — The  subjective  symptoms  of  cancer  of  the  larynx  are  not 
of  a  very  distinctive  character.  Pain,  dyspnoea,  and  dysphagia  are  gen- 
erally present,  but  these  symptoms  vary  according  to  the  stage  and  exact 
site  of  the  disease.  My  experience  accords  with  Fauvel,^  who  states  that 
at  first  the  pain  is  confined  to  the  larynx,  and  that  not  until  ulceration 
has  commenced  does  it  radiate  to  the  ears,  orbit,  and  forehead.  Pain  is 
sometimes  felt  in  the  submaxillary  and  cervical  glands,  but  this  is  com- 
paratively rare. 

'  Cyclopaedia  of  Medicine,  vol.  vii.  p.  891, 

'  Trait4  pratique  des  Maladies  du  Larynx,  Paris,  1876,  p.  683  et  seq, 

2  Ibid.  p.  707. 
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Objectively,  the  ^-roiips  of  symptoms  presented  by  larynj^eal  cancer 
are  striking',  and  almost  always  sufficiently  characteristic  to  enable  the 
observer  to  arrive  at  a  definite  opinion  as  soon  as  the  disease  has  begun 
to  develop  organic  changes.  Hoarseness,  sometimes  due  to  implication 
of  the  recurrent  nerve,  is  a  very  early  symptom,  and  sometimes  precedes 
all  other  sym{)toms  by  months  or  even  years.  The  disturbance  of  phona- 
tion  is  of  course  progressive,  but,  as  Dr.  Fauvel  has  pointed  out,  the 
voice  is  seldom  entirely  lost,  as  it  is  in  laryngeal  phthisis,  and  by  an  effort 
the  patient  can  generally  succeed  in  producing  a  vocal  sound.  As  soon 
as  ulceration  takes  place  there  is  fetor  of  the  breath,  and  this  is  in  itself 
a  strong  indication  of  the  nature  of  the  malady.  As  ulceration  advances 
another  symptom — hemorrhage,  which  when  serious  is  almost  pathogno- 
monic of  cancer — may  be  met  with.  There  may  be  copious  bleeding 
from  one  or  more  small  vessels  being  laid  open,  or  the  bloody  discharge 
may  only  be  sufficient  to  tinge  the  expectoration,  which  in  almost  all 
cases  consists  of  ichorous  muco-pus. 

The  external  condition  of  the  neck  seldom  affords  any  evidence  as  re- 
gards laryngeal  cancer.  Occasionally,  however,  at  an  advanced  stage  of 
the  disease,  the  submaxillary  glands  are  enlarged,  and  in  some  rare  cases, 
owing  to  intra-laryngeal  tumefaction,  the  ala;  of  the  thyroid  cartilage  are 
pressed  outward,  so  that,  as  Isambert '  has  pointed  out,  the  cartilage  feels 
very  much  like  a  "  crustacean  carapace."  More  rarely  still,  the  cancer  eats 
through  the  integument. 

As  regards  the  general  condition  of  the  patient  in  laryngeal  cancer, 
the  essential  cachexia  does  not  present  itself  so  uniformly  as  in  malignant 
disease  of  other  parts.     This  can  readily  be  explained  by  the  fact  that  the 


Fig.  61.— Epithelioma  of  the  Left  Ven-  Fi».   62.— Epithcliomatous  TJIcer- 

tricuiar  Band.  ation  of  the  Ri^ht  Ary  epiglottic  Fold 

and  Thickening  of  the  Epiglottis. 

connection  of  the  lymphatics  with  the  glandular  system  is  not  nearly  so 
free  as  in  the  pharynx  and  other  parts  (see  page  155).  Where,  however, 
life  is  much  prolonged,  as  in  those  cases  in  which  swallowing  is  little  in- 
terfered with,  and  tracheotomy  has  been  performed  at  an  early  period, 
the  characteristic  cachexia  is  sometimes  present.  I  only  know  of  one  in- 
stance in  which  cancer  has  developed  secondarily  in  other  parts  of  the 
body — the  original  disease  having  been  in  the  larynx. 

The  laryn<]oficopic  appearances  vary  according  to  the  stage  of  the  dis- 
ease. At  first  the  neoplasm  appears  as  an  undefined  swelling,  without 
any  features  which  clearly  indicate  its  nature.  The  site  of  the  tumor  is 
in  most  cases  one  of  the  ventricular  bands  (Fig.  01),  but  in  some  instances 
one  of  the  vocal  cords,  the  epiglottis,  or  the  ary-epiglottic  folds,  have 
been  the  first  part  to  be  attacked.     Any  part  of  the  larynx  may,  however, 

•  Annales  d.  Malad.  de  I'Oreille  et  du  Larynx.     T.  ii.  p.  8. 
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sujffer  from  the  encroachment  of  the  morbid  growth,  so  tliat  after  a  time 
it  becomes  impossible  to  decide  at  what  point  it  commenced  (Fig.  62). 
Sometimes  the  growth  covers  the  entire  larynx,  as  in  certain  cases  of 
diffuse  epithelioma  (Fig.  03). 

When  the  disease  attacks  the  epiglottis  it  often  causes  so  much  gen- 
eral swelling,  that  the  interior  of  the  larynx  cannot  be   seen;  but  occa- 


PlG.  63.— Diffuse  Epithelioma. 


Fig.  64.— Epithelioma   of  the 
Epiglottis. 


sionally  it  slowly  eats  away  the  cartilage  without  causing  any  tumefac- 
tion. This  is  well  shown  in  a  case  exhibited  by  me  some  years  ago  at 
the  Pathological  Society  (Fig.  64). 

The  following  table  shows  the  site  of  the  disease  in  my  53  cases  of 
primary  laryngeal  cancer,  when  the  patients  first  presented  themselves,  or 
when  the  disease  became  manifest: 

Times. 

The  right  ventricular  band 15 

The  left  ventricular  band 13 

The  left  vocal  cord 3 

The  left  vocal  cord  and  subglottic  region 2 

The  right  vocal  cord 2 

The  anterior  commissure  of  the  vocal  cords 2 

The  epiglottis 6 

The  posterior  surface  of  the  cricoid  cartilage 1 

The  whole  of  larynx 9 

It  will  be  seen  that  in  56.7  per  cent,  of  cases,  one  of  the  ventricular  bands 
was  the  part  first  affected. 

Both  Fauvel  ^  and  Ziemssen  °  illustrate  the  question  as  to  the  site  of 
cancer  of  the  lar\aix  by  reference  to  their  cases.  Thus  in  37  cases  ob- 
served by  the  former  physician,  26  occurred  on  the  left  side,  and  of  these 
the  ventricular  band  was  first  affected  in  16.  Ziemssen  thinks  that  the 
vocal  cords  or  the  ventricles  of  Morgagni  are  the  usual  points  from  which 
the  growth  spreads  upward  to  the  ventricular  bands  and  ary-epiglottic 
folds. 

In  the  encephaloid  variety  of  the  disease  the  tumor  appears  in  single 
nodules  and  ulcerates  early.  As  soon  as  ulceration  is  established  a  pro- 
cess of  sprouting  commences,  and  as  Fauvel  has  well  pointed  out,  the 
vegetations  issue  from  the  ulcerated  surface,  and  do  not  attack  the  sur- 
rounding mucous  membrane,  which  remains  more  or  less  intact  for  some 


'  Op.  cit.  p.  G93. 


'  Op.  cit.  p.  891. 
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time,  being  but  slowly  eaten  away  by  tlie  gradual  spreading  of  the  pri- 
mary ulcer.  On  the  other  hand,  in  epithelioma,  as  soon  as  an  ulcer  lias 
formed,  a  series  of  vegetations  spring  up  about  its  rnargbis,  and  tliese 
new  growths,  by  ulcerating  in  their  turn,  rapidly  increase  the  original 
loss  of  substance.  In  scirrlius  the  disease  in  the  earliest  stage  has  much 
the  appearance  of  a  benign  growth — a  smooth  papilloma  or  fibroma — but 
the  surface  of  the  growth  and  the  neighboring  mucous  membrane  soon 
become  inflamed,  and  in  a  short  time  distortion  of  some  part  of  the  larynx 
may  be  observed.  From  the  foregoing  remarks  it  will  be  understood 
that  the  laryngoscopic  picture  of  a  fully  developed  case  of  ordinary  la- 
ryngeal cancer  is  that  of  a  neoplasm,  variable  in  size,  single  or  multiple, 
whose  surface  is  in  a  state  of  fungous  ulceration,  and  frequently  bathed  in 
a  purulent  secretion  or  a  sanguineous  muco-pus. 

In  the  only  case  of  adenoid  cancer  that  I  have  met  with  (Fig.  G5),  the 
disease  commenced  with  ulceration  of  the  epiglottis,  and  from  this  spot  a 
nodulated  growth  about  the  size  of  a  cherry  developed. 

Patholvtjij. — Epithelioma  is  by  far  the  most  common  form  of  cancer 
which  affects  the  larynx.  Out  of  my  53  cases,'  45  were  epitheliomatous  (one 
of  these  adenoid),  2  scirrhous,  and  G  encephaloid.  In  U8  cases  collected 
by  Ziemssen,  57  were  examples  of   epithelioma, 

9  encephaloid  or  scirrhous,  and  2  villous.      Fau-  ,.,jn(  '  ,    ,. 

vel,"   however,   in   39   cases   met   with    different  y^''|lJo'  '^^ 

results,  there  having  been  19  examples  of  ence-      ^^^      ^=  .     .^ 

phaloid  disease,  16  of  epithelioma,  and  2  doubt-  '  ^  ^  ^_- 

ful  cases.     SchroetterMias  reported  twenty  cases      ^         ''^^f^('  < 


of  cancer,  17  of  which  were  examples  of  epithe- 
lioma, and  3  of  encephaloid.  In  10  out  of  32 
cases  on  which  I  made  a  post-mortem,  the  car- 
tilages were  necrosed  ;  but  I  believe  that  these  fig.  65.- a  in  .i,i  Cancer. 
structures  are  affected  in  a  much  larger  pro- 
portion of  cases  than  these  figures  indicate.  The  condition  of  the  carti- 
lages cannot,  however,  be  ascertained  without  destroying  the  specimen  for 
museum-purposes,  and  this  consideration  has  unfortunately  prevented  me 
from  satisfactorily  arriving  at  any  conclusion  on  the  subject.  There  was 
some  (udemain  every  fatal  case,  as  well  as  in  11  out  of  21  cases  seen  only 
during  life. 

Diagnosis. — In  the  early  stages  of  laryngeal  cancer  the  diagnosis  is 
often  doubtful,  but  as  soon  as  a  tumor  is  formed,  the  experienced  laryn- 
gologist  can  nearly  always  roughly  determine  its  character.  The  appear- 
ance of  a  considerable  but  irregular  and  undefined  swelling  of  a  dirty 
gray  or  bright  red  color  on  one  of  the  ventricular  bands,  in  a  patient  past 
the  middle  period  of  life,  without  any  history  of  syphilis  or  previous  severe 
chronic  laryngitis,  should  raise  grave   suspicions   of  malignant   disease. 


'  In  only  27  of  the  cases  of  epithelioma,  and  in  only  3  of  the  cases  of  encephaloid 
disease,  was  the  disease  verified  by  post-mortem  examinations.  In  both  the  cares  of 
Bcirrhus  the  diagnosis  was  confirmed  by  micro.scopicid  examination.  The  paucity  of 
autopsies  i.s  to  be  explained  by  the  fact  that  we  often  lo.se  sight  of  our  cancerous 
patients  as  the  fatal  issue  ajjproaches.  On  this  sul)jf'Ct,  Isambert,  (Op.  cit.  p.  8)  ju- 
diciously remarks  :  "  Hospital  patients  suff-ring  Irom  cancer  are  not  like  the  tubercu- 
lous; the  former  make  no  mistake  as  to  their  prospects,  and  disappear  from  our  no- 
tice to  die  in  their  own  homes."  Thus  it  happens  that  we  are  so  often  dei-rivcd  of 
the  means  of  verifying  our  diagnosis. 

''  Op.  cit.  p   ().S9. 

^  Laryngol.  Mittheilungen,  Wien,  1875,  pp.  65  and  70. 
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.Similar  conditions  in  other  parts  of  the  larynx  will  likewise  call  for  close 
observation.  xVs  soon  as  the  tumor  ulcerates,  the  fungous  character  of  the 
sore  is  usually  very  characteristic,  but  nevertheless  in  no  case  should  the 
patient  be  condemned  as  suffering  from  cancer  until  all  doubts  have  been 
cleared  up  by  the  trial  of  antisyphilitic  treatment. 

Prognosis. — As  far  as  the  present  state  of  our  knowledge  extends,  the 
only  possible  termination  of  any  case  of  cancer  is  death,  but  at  the  same 
time  the  question  must  always  arise  as  to  how  long  life  may  last  in  any  par- 
ticular instance.  The  usual  duration  of  epithelioma  of  the  larynx  appears 
to  be  about  eighteen  months,  and  of  encephaloid  three  years;  in  the  cases 
which  have  been  reported  as  lasting  for  ten  or  fifteen  years,'  I  cannot  ima- 
gine that  the  disease  was  malignant  from  the  commencement.  On  the  other 
hand,  patients  often  perish  in  a  few  months  through  some  untoward 
event,  such  as  acute  oedema,  perforation  into  the  oesophagus,  or  lung  com- 
plications. 

Treatment. — Endolaryngeal  treatment,  thyrotomy,  extirpation  of  the 
larynx,  and  tracheotomy  are  the  various  procedures  which  must  be  con- 
sidered. 

As  regards  endolaryngeal  treatment,  it  need  only  be  remarked  that 
the  radical  removal  of  an  ill-defined  tumor  cannot  be  efficiently  accom- 
plished by  this  method. 

The  results  of  thyrotomy  have  been  shown  by  Dr.  Paul  Bruns '  to  be 
as  follows  : 

In  twenty  cases  in  which  thyrotomy  was  performed  for  the  removal  of 
malignant  growths  (most  of  which  were  epitheliomata),  death  ensued  after 
a  few  days  in  2  cases.  In  the  remaining  18  ^  cases  there  was  immediate 
recurrence  in  4  cases,  and  recurrence  a  fortnight  after  the  wound  had 
healed  in  four  cases  ;  there  was  recurrence  after  from  two  to  four  months 
in  3  cases,  after  from  five  to  six  months  in  2  cases,  and  within  eighteen 
months  in  one  case  ;  the  result  was  not  reported  in  3  cases.  In  the  remain- 
ing sing-le  case  no  recurrence  followed  for  a  considerable  time.  It  is  true 
that  death  occurred  twenty-two  months  after  the  operation  from  carci- 
noma of  the  left  kidney  and  left  suprarenal  body,  but  there  was  no  trace 
of  recurrence  in  the  larynx.  The  functional  result  was  unfavorable  in  all 
these  cases.  It  will  thus  be  seen  that  the  results  of  thyrotomy  are  ex- 
tremely unsatisfactory.  In  some  cases  the  operation  was  followed  by  im- 
mediate death,  in  others  it  could  not  be  completed,  and  in  the  remaining 
cases,  with  two  exceptions  only,  recurrence  followed  within  a  very  short 
time.  If  the  few  statistics  which  have  been  collected  are  to  be  trusted, 
the  average  duration  of  life  after  the  operation  is  only  ten  months.  The 
mode  of  performing  thyrotomy  has  already  been  explained  (see  page 
237),  but  it  may  be  remarked  here  that,  in  order  to  obtain  any  chance  of 
success  by  this  operation,  every  particle  of  the  morbid  growth  must  be 
excised,  and  the  resulting  wound  well  cauterized  with  nitrate  of  silver,  or 
even  by  the  actual  cautery. 

According  to  Fauvel,*  tracheotomy  always  adds  several  months  and 
often  even  a  year  or  two  to  the  patient's  existence.  Thus  in  7  cases  of  en- 
cephaloid left  to  their  own  course,  the  average  duration  of  life  was  three 

'  See  Ziemssen's  table  :  Op.  cit.  p.  899. 
2  Op.  cit. 

^  Paul  Bruns,  op.   cit.  (p.  73),   says  seventeen  cases,  but  there  actuallj'  appears  to 
have  been  eighteen. 
^  Op.  cit.  p.  716. 
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years,  whilst  in  8  similar  cases  subjected  to  tracheotomy  the  mean  of  life 
was  three  years  and  nine  months.  Aoaiu,  in  G  cases  of  epitlielioma  not 
tracheotomized,  the  average  duration  was  one  3^ear  and  eleven  months, 
whilst  in  ?  cases  which  were  operated  on  the  patients  lived  on  an  average 
tour  years. 

In  cases  which  seem  suitable,  recourse  may  be  had  to  extirpation  of  the 
lartpix,  but  this  operation  should  only  be  undertaken  at  the  immediate 
request  of  the  patient  after  the  subject  has  been  fully  explained  to  him  in 
all  its  bearings. 

The  following  description,  for  which  I  am  mainly  indebted  to  Dr. 
Foulis,'  shows  how  extirpation  should  be  effected  : — A  vertical  incision 
should  be  made  from  the  hyoid  bone  to  the  second  ring  of  the  trachea, 
and  the  front  and  sides  of  the  larynx  should  be  thoroughly  freed  and  ex- 
posed by  careful  dissection,  partly  with  the  cutting  blade  of  the  scalpel, 
but  as  far  as  possible  with  its  handle.  Should  there  be  any  decided  arte- 
rial hemorrhage,  the  necessary  ligatures  must  be  applied.  The  trachea 
should  be  then  drawn  forward  with  a  hook  and  cut  across,  care  being 
taken  to  avoid  penetrating  the  oesophagus  ;  a  syphon  tube  of  vulcanite  is 
then  to  be  inserted  into  the  windpipe.  (In  order  that  the  syphon  may  fit 
accurately,  it  is  well  to  have  at  hand  several  tubes  of  different  sizes.)  The 
upper  and  posterior  attachments  of  the  larynx  should  next  be  cut  through, 
and  in  dissecting  out  the  cricoid  cartilage  the  risk  of  button-holing  the 
gullet  must  be  avoided  by  keeping  the  knife  close  to  the  cartilage.  Some- 
times the  whole  of  the  larynx  must  be  taken  away,  but  in  Dr.  Foulis's 
case  he  was  able  to  spare  the  superior  cornua  of  the  thyroid  cartilage  and 
half  the  arvtenoid  cartilages.  If  there  is  much  hemorrhajric  oozins:  from 
the  raw  surface  it  may  be  gently  swabbed  with  a  styptic  solution  ;  but 
local  applications  are,  if  possible,  to  be  avoided,  as  they  are  apt  to  excite 
reflex  iriitation  and  cause  retelling.  AVheii  the  surfaces  have  healed  and 
tlie  gap  in  the  throat  has  contracted  to  some  extent,  Gussenbauer's  arti- 
ficial vocal  apparatus  {see  Tracheal  Instruments)  may  be  used. 

The  operation,  however,  is  not  always  of  so  simple  a  character  as  it 
has  been  described,  for  when  the  surgeon  has  made  some  incisions  he  may 
find  that  the  disease  is  much  more  extensive  than  was  previously  supposed. 
Thus  in  one  case  Langenbeck  was  obliged  to  tie  40  arteries,  to  divide  the 
lingual  and  hypoglossal  nerves  on  both  sides,  and  to  cut  away  the  two  sub- 
maxillary glands  and  a  large  portion  of  the  posterior  half  of  the  tongue. 
In  a  case  of  13illroth's,  it  was  found  necessary  to  remove  the  larynx,  the 
three  upper  rings  of  trachea,  the  thyroid  gland,  the  lower  part  of  pharynx, 
and  a  large  portion  of  the  oesophagus.  Extirpation  of  the  larynx  is  in 
fact  an  operation  in  which,  as  Dr.  Paul  Koch  -'  points  out,  "  the  skill  of 
the  surgeon  is,  in  some  cases,  shown  by  the  patieT)t  not  dying  under  his 
knife." 

The  following  analysis  of  the  annexed  tables  (pp.  251 — 254)  shows  the 
result  of  all  the  operations  which  liave  been  performed  up  to  the  present 
time  :  Of  nineteen  cases  operated  on,  one  patient  died  six  weeks  after  the 
operation  from  pericarditis,  resulting  from  the  jiassage  into  the  medias- 
tmuin  of  a  bougie,  used  for  dilating  the  oesophagus,  which  had  undergone 
cicatricial  contraction  as  a  result  of  the  operation  ;  eight  patients  died 
from  collapse  or  pneumonia  within  a  fortnight — in  other  words,  directly 
after  the  operation,  viz.,  1  on  the  2d  day,  1  on  the  3d  day,  and  1  on  the  4th 


'  Lancet,  October  13,  1877. 

*  Annales  de  I'Oreille,  etc.,  March,  1879. 
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day;  2  on  the  5th  day,  1  within  "  a  few  days,"  1  on  the  lltli  day,  and  one 
witliin  14  days.  In  seven  instances  recurrence  took  place  within  a  few 
months  after  the  operation,  viz.,  once  in  3  niontlis,  once  in  4  months,  twice 
in  6  months,  and  once  each  in  7  months,  9  months,  and  10  months  respec- 
tively. Three  cases  were  cured,  one  of  which  was  an  example  of  carci- 
noma and  two  of  sarcoma  ;  in  one  of  the  latter  cases  the  patient  died 
18  months  after  the  operation  from  pulmonary  and  tracheal  phthisis.  In 
these  three  cases  the  disease  was  absolutely  confined  to  the  larynx,  whilst 
in  many  of  the  others  the  neighboring  tissues  were  also  involved.  It  has 
already  been  shown  that,  owing  to  the  arrangement  of  the  lymphatic  sys- 
tem in  the  lar^'iix,  disease  of  that  part  does  not  quickly  infect  the  constitu- 
tion. This  fact  favors  the  prospects  of  extirpation  of  the  larynx,  when  the 
neoplasm  is  confined  to  its  cavity.  In  any  case,  the  rescue  of  three  pa- 
tients out  of  19  (15.7  percent.)  from  certain  death  must  be  regarded  as  one 
of  the  greatest  triumphs  of  modern  surgery. 

Reviewing  the  whole  subject  of  treatment,  our  aim  must  be  to  pro- 
long life  when  possible,  and  in  every  case  to  promote  the  euthanasia 
when  the  inevitable  end  draws  near.  From  the  foregoing  remarks  it  will 
appear  that  the  first  indication  can  best  be  ftilfilled  by  resorting  to 
tracheotomy  before  the  constitution  has  suffered  from  the  impediment  to 
free  respiration.  When  deglutition  is  much  interfered  with,  the  patient 
must  be  fed  b}'  means  of  the  a^sopliageal-tube,  or  by  nutritive  enemata. 
In  order  to  relieve  pain  insufflation  of  morphia  (gr.  :j  to  ^  mixed  with 
powdered  starch)  may  be  employed  once  or  twice  daily  with  great  advan- 
tage. By  such  topical  applications  alone  it  is  often  possible  to  keep  the 
sufferer  almost  free  from  pain  ;  whilst  at  the  same  time  swallowing  is 
rendered  easy,  and  the  appetite  frequently  improves.  Whatever  means 
we  may  adopt  for  the  treatment  of  the  local  disease,  it  must  not  be  for- 
gotten to  supplement  them  by  general  tonic  and  analeptic  measures;  and 
by  well-considered  dietetic  and  hygienic  treatment  an  attempt  should 
be  made  to  preserve  the  integrity  of  the  constitution  as  long  as  possible. 


Secondary  Cancer. 

This  affection  scarcely  deserves  the  name  here  used,  my  experience 
being  similar  to  that  of  Dr.  Fauvel,  who  remarks  that  he  has  never  met 
with  a  case  of  secondary  cancer  of  the  larynx  originating  in  infection.' 
It  is  very  common,  however,  to  find  cancer  involving  simultaneously  the 
posterior  wall  and  sides  of  the  oesophagus  or  lower  portions  of  the  pha- 
rynx, and  at  the  same  time  the  mucous  membrane  covering  the  posterior 
surface  of  the  cricoid  cartilage.  Occasionally,  also,  cancer  commencing 
in  the  sides  of  the  pharynx  or  root  of  the  tongue  extends  to  the  epi- 
glottis or  ary-epiglottic  folds.  These  are,  in  fact,  illustrations  of  the  con- 
tiguous extension  of  the  disease,  and  have  been  sufficient!}'  considered 
under  Cancer  of  the  Pharynx  (page  GO  et  seq.). 

'  Op.  cit.  p.  748. 
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gie," vol.  xxi.  Sup- 
plementband,     p. 
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"  Wiener          Med. 
Presse,"  Nov.   17, 
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communication 
from       Professor 
Paul  Bruns. 
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nica,"  etc.      Real 
Academiade  Med. 
Madrid,  1878. 

Private    communi- 
cation by  Profes- 
sor Billroth. 

Private    communi- 
cation by  Profes- 
sor Billroth. 

Preliminary  tracheot- 
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formed.    Died  Nov. 
1,  1878,  from  recur- 
rence. 
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Sarcomata. 

Sarcomata  constitute  a  variety  of  growth,  which  is  comparatively 
infrequent  in  the  larynx,  only  five  cases'  having  come  under  my  notice. 
These  growths  may  originate  from  any  part  of  the  mucous  membrane  of 
the  larynx,  and  in  one  instance  I  met  with  a  tumor  of  this  kind  (Fig. 
^Q)  situated  on  the  posterior  surface  of  the  cricoid  cartilage.  Two  of  my 
cases  occurred  in  men  aged  respectively  sixty-four  and  forty-two  ;  the 
others  in  women,  aged  respectively  fifty-three,  forty-three,  and  thirty- 
seven.  In  one  of  these  dysphonia  had  existed  for  twenty-three  years. 
As  a  rule  sarcomata  rapidly  attain  a  considerable  size,^  so  much  so,  that 
in  a  relatively  large  proportion  of  the  cases  either  thyrotomy  or  extirpa- 
tion of  the  larynx  has  been  found  necessary.  In  one  of  my  cases  the 
surface  of  the  growth  was  quite  smooth,  but  in  the  others  it  was  mam- 
millated.  The  color  is  generally  red,  but  in  one  instance  it  was  partly 
yellowish,'  and  in  another  case  it  was  darker  than  that  of  the  neighbor- 


f*r 


Fig.  66.— Sarcoma  growing  from  the  Posterior  Surface  of'  the  Cricoid  Cartilage  :  A,  the  growth  in  aim  ; 
B,  the  growth  after  removal. 

ing  mucous  membrane.  During  life  these  tumors  often  cannot  be  distin- 
guished by  their  appearance  from  papillomata,  and  even  after  death,  if 
extensive  ulceration  has  taken  place,  tlie  naked-eye  appearances  cannot 
be  relied  on.  The  true  character  of  the  disease  cannot  in  fact  be  deter- 
mined with  certainty  except  by  the  microscopical  examination  of  a  por- 
tion of  the  neoplasm. 

These  growths  generally  partake  of  the  spindle-celled  or  fascicular 
character,  but  I  recently  met  with  an  example  of  round-celled  sarcoma, 
and  the  following  is  the  microscopical  report  by  Dr.  Stephen  Mackenzie  : 
"  Sections  show  the  whole  of  the  tissues  infiltrated  with  small,  round  cells, 
'ompletely  filled  by  a  nucleus,  and  with  very  scanty  and  delicate  reticulum. 
Tlie  cells  are  most  numerous  in  the  submucosa,  where  they  pass  in  dense 
masses  between  the  bundles  of  striated  muscular  fibres,  and  surround  the 
blood-vessels  and  nerves.  They  do  not  nmch  encroach  on  the  mucosa. 
I'he  epithelium  covering  the  surface  is  in  some  places  intact,  but  thick- 
ened ;    in  other  places  it  is  irregular,  as  though  eroded  and  undergoing 

'  Op.  cit.  Appendix  A,  No.s.  59,  49,  and  95,  and  Trans.  Path.  Soc,  vol.  xxi.  The 
fifth  case  was  that  of  a  man,  aged  04,  whom  I  lately  saw  with  Dr.  Strong,  of  Croy- 
don. 

■^  Balassa  :  Wien.  Med.  Wochenschrift,  No.  92,  1808;  al.'^o  Ruppaner :  New  York 
Med.  Journ.,  March,  1870  ;  and  Schroeiter  :    Laryngol.  Mittheil,  Wien,  1875,  p.  71. 

^Laroyenne:  Gazette  hebdom.,  \bT6,  p.  780. 
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proliferation.  Nowhere  are  there  epithelial  protrusions  into  the  mucosa. 
Some  reticulated  cartilage  is  cut  across  in  the  sections,  and  the  cartilage 
cells  have  fallen  out  ;  the  nuclei  of  the  fibres  are  unusually  distinct." 

The  prospects  of  the  patient  are  much  less  satisfactory  than  in  the 
case  of  benign  growths,  but  more  favorable  than  when  cancer  is  present. 
In  one  case  I  succeeded  in  permanently  removing  the  growth  ^:)er  vias 
iiaturales,^  and  Navratil,''  Gottstein,'  Turck,^  and  others  have  effected 
cures  in  this  way.  On  the  other  hand,  Balassa  *  attained  success  by  thy- 
rotomy,  and  Bottini  °  and  Foulis'  both  restored  their  patients  to  health 
by  extirpating  the  larynx. 

If  the  growth  cannot  be  entirely  removed  by  intra-laryngeal  treat- 
ment, either  thyrotomy  or  extirpation  of  the  larynx  must  be  selected 
according  to  the  site  and  extent  of  the  erowth. 


SYPHILIS  OF  THE  LARYNX. 

Latin  Eq. — Syphilis  laryngis. 
F)'ench  Eq. — Syphilis  du  larynx. 
German  Eq. — Syphilis  des  Kehlkopfs. 
Italian  Eq. — Sifilitide  della  laringe. 

Definition. — The  local  manifestations  in  the  larynx  of  constitutional 
syphilis,  constituting  the  so-called  secondary,  tertiary,  or  hereditary  phe- 
nomena, and  giving  rise  to  dysphonia  or  aphonia  and  sometimes  to  dysp- 
noea. 

Etiology. — The  precise  causes  which  predispose  the  larynx  to  an 
attack  of  syphilis  are  not  clear  ;  but  in  many  cases  the  disease  is  proba- 
bly attracted  to  the  part  through  local  weakness,  either  hereditary  or 
acquired.  The  season  of  the  year  has  a  marked  influence  in  causing  the 
outbreak  to  take  place  in  the  laryngeal  mucous  membrane  in  the  early 
stages,  and  to  a  less  extent  later  on.  Thus  out  of  118  cases  of  secondary 
syphilis,  of  which  I  have  notes,  79  commenced  between  September  1st 
and  March  31st,  and  only  37  between  April  1st  and  August  31st,  whilst 
out  of  110  cases  of  tertiary  syphilis  GG  commenced  in  the  six  winter 
months,  and  44  in  the  summer  months. 

With  respect  to  the  frequency  with  which  syphilis  affects  the  larynx 
as  compared  with  other  parts,  the  statistics  of  Willigk  *  show  that  out  of 
218  cases  of  syphilis  in  the  dead  stibject,  in  15.1  per  cent,  there  was  dis- 
ease of  the  larynx,  in  10.1  per  cent,  the  pharynx  was  affected,  whilst  the 
nose  suffered  in  2.8  per  cent.  Other  observations  give  a  somewhat  differ-  » 
ent  result.  Out  of  521  cases  Engelsted  "  found  the  larynx  affected  only  25  ■ 
times.    In  1,000  syphilitic  patients  Lewin  "  diagnosed  a  laryngeal  affection 


I 


'  Mackenzie  :  Op.  cit.  Case  95. 

=  Berlin.  Klin.  \Vochen.schrift,  1868.  No.  49,  p.  501. 

^Wiener  Medizin.  Wochenschrift,  Dec.  30,  IbGS,  No.  105. 

•*  Op.  cit.  pp.  oTti,  577.  '  Loc.  cit. 

^  Loc.  cit.  '  Loc.  cit. 

*  Prager  Vierteliahr.schrift,  xxiii.  2.  p.  20,  1856. 

-  Virchow  and  Hir.sch's  Jahresbericht.  Bd.  ii.  1868,  p.  585. 

■'^Die  Behundlung  der  Syphilis,  Berlin,  1869. 
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ill  4-4.  These  fissures  are  thus  widely  discrepant,  and  do  not  give  any  def- 
inite reply  to  the  question  at  issue.  In  10,000  consecutive  cases  of  throat 
tUsease  exaniined  at  the  Tliroat  Hospital,  I  found  308  cases  of  laryngeal 
syphilis,  as  compared  with  83-4  in  which  the  pharynx  was  affected.  (See 
Table  A.) 

With  respect  to  age,  most  cases  of  laryngeal  syphilis  occur  between 
twenty  and  forty,  as  will  be  seen  on  reference  to  Table  B.  Again,  as  re- 
gards the  kind  of  syphilis  most  frequently  met  with  in  the  larynx.  Table 
A  shows  that  tertiary  phenomena  are  more  common  than  secondary,  being 
in  the  proportion  of  eighteen  to  eleven.  From  this  it  would  appear  that 
the  larynx  is  most  liable  to  be  affected  in  patients  in  whom  the  constitu- 
tional malady  has  been  of  long  standing.  My  colleague.  Dr.  Whistler,' 
has,  however,  had  a  different  experience,  for  out  of  170  cases  of  laryngeal 
syphilis,  88  corresponded  to  the  secondary,  and  82  to  the  tertiary  stage. 


Table  A. 

Showing  N\imher  of  Cases  of  Si/pJiilis  in  10,000  Cases  of  Throat-disease 
see?i  at  the  Ilosjjital  for  Diseases  of  the  Throat.* 


'  Primary —       Males . .  . 
Females. 


Pharynx  < 


Secondary —  Males . . . 
Females. 


0 
1 

348 
143 


491 


Tertiary—      Males 176 

Females 163 

Hereditary —  Males 2 

Females 1 


339 


834 


'  Secondary —  Males 84 

Females 34 

—  ns 

Tertiary —       Males 120 

Larynx  <  Females G9 

189 

Hereditary —  Males 1 

Females 0 

1 


'  Tertiary —       Males . .  . 
Females. 


Trachea 


JOS 


1,145 


'  Med.  Times  and  Gazottf,  Sept.  28,  1878. 

*  Although  I  have  altogether  met  with  seven  casesof  primary  syphilis  of  the  pharynx, 
only  one  was  seen  among  the  lU,(.tUU  tabulated  cases. 
17 
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Table    B. 
Showing  Ages  of  Patients  affected  with  Laryngeal  Syphilis. 


Secondary. 

0    .. 

9    .. 

41  ... 


Males. 

Tertiary. 

. . , under  15 0 

15  to  20 0 

20  to  30 15 

22   30  to  40 54 

9   40  to  50 33 

2   50  to  CO 11 

1 60  to  70 6 

0  70  to  80 1 

84  120 

Females. 

Secondary.  Tertiary. 

2   under  15 0 

10   15  to  20 3 

15   20  to  30   17 

4   30  to  40 29 

2   40  to  50 15 

1   50  to  60 2 

0  60  to  70 3 

34  69 

Table   C. 

Showing  the  Particular  Conditions  observed  in  Syphilis  of  Larynx. 


Secondary. 

Congestion. 

Males 35 

Females 16 

Condylomata. 
33 
11 

Ulceration. 
16 

7 

Totals. 
84 
34 

51' 

44 

23 

118 « 

Tertiary. 

Superficial 

Ulceration  with 

Laryngitis. 

Deep  and 

Extensive 
Ulceration 

Contrac 
tion. 

Gum- 

mata. 

Totals. 

Males 27 

Females ....   21 

65 
42 

22 
5 

4 
1 

120 
69 



— 

— 

48 

107 

27 

5 

189' 

'  In  17  of  these  cases  there  was  at  the  same  time  congestion  of  the  trachea,  and 
24  condylomata  in  the  pharynx. 

^  In  81  of  these  cases  there  was  at  the  same  time  secondary  disease  of  the  pharynx. 
*  Amongst  these  ISO  cases,  there  were  7  of  acute  oedema,  and  '62  of  chronic  cedemat 
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Sym2ytoms. — The  phenomena  of  laryngeal  syphilis  vary,  in  different 
cases  and  in  different  stages,  from  the  mildest  to  the  most  severe.  Thus 
the  patient  may  suffer  merely  from  a  slight  inclination  to  clear  the  throat, 
or  there  may  be  extreme  dyspnoea,  advancing  ultimately  to  such  urgent  suf- 
focative attacks,  as  to  require  tracheotomy.  Cough  is  occasionally  present 
in  the  early  manifestations,  but  rare  in  the  later  stages.  The  vocal  func- 
tion is  generally  impaired,  and  whilst  at  the  commencement  of  the  attack 
there  is  often  only  slight  hoarseness,  this  may  ultimately  pass  into  com- 
plete aphonia.  There  may  be  no  odynphagia  at  first,  but  at  a  later  period 
swallowing,  in  some  cases,  becomes  almost  impossible.  The  absence  of  pain, 
when  the  patient  is  not  swallowing,  is  very  characteristic. 

The  pathological  effects  of  syphilis  in  the  larynx  are  extremely  mani- 
fold, and  comprise  every  kind  of  lesion  that  can  be  produced  in  the  part, 
from  a  mere  erythematous  blush  of  the  mucous  membrane  to  great  thick- 
ening, destructive  ulceration,  perichondritis,  and  necrosis  of  the  laryngeal 
cartilages. 

In  secondai'i/  syjyhilis,  condylomata  are  the  most  characteristic  condi- 
tion, but  chronic  hyperjemia  (without  mucous  tubercles)  and  superficial  ul- 
cerations are  often  met  with.  As  will  be  seen  by  reference  to  Table  C,  I 
met  with  44  cases  of  condyloma  among  ]18  patients  suffering  from  the 
early  symptoms  of  laryngeal  syphilis;  whilst  among  88  patients  in  the 
same  stage  Dr.  AVhistler '  saw  24  cases.  On  the  other  hand.  Dr.  Ferras' 
only  found  a  single  example  in  a  hundred  patients,  Isambert  ^  does  not 
consider  that  there  is  such  a  phenomenon  as  laryngeal  condyloma,  and 
both  Waldenburg*  and  Lewin '  hesitate  as  to  whether  the  characteristic 
mucous  tubercles  of  syphilis  are  ever  found  in  the  larynx,  being  inclined 
to  relegate  the  neoplasms  usually  described  as  such  to  the  class  of  gum- 
mata.  Again,  whilst  Gerhardt  and  Roth  °  found  condylomata  in  18  in- 
stances out  of  5G  patients  suffering  from  constitutional  syphilis,  in  a  series 
of  examinations  at  the  Lock  Hospital,  I  observed  condylomata  only  twice 
among  52  patients.  These  wide  discrepancies  may  perhaps  be  accounted 
for  in  a  measure  by  the  different  periods  of  the  year  at  which  the  observa- 
tions were  undertaken,  some  having  been  made  in  the  summer  and  some 
in  the  winter,  but  they  are  in  part  to  be  explained  by  the  fieeting  charac- 
ter of  laryngeal  condolymata,  and  by  the  different  appearance  which  con- 
dolymata  present  in  the  larynx  as  compared  with  the  pharynx — a  differ- 
ence which  renders  them  likely  to  be  overlooked.  In  the  larynx  they  gen- 
erally appear  as  smooth  yellow  projections,  sometimes  round,  but  more 
often  oval,  varying  in  diameter  from  three  to  seven  millimetres,  but  in 
rare  cases  attaining  a  breadth  of  a  centimetre.  They  are  seldom  so  white 
as  in  the  pharynx,  and  the  surrounding  mucous  membrane  is  not  gener- 
ally so  congested.  Moreover,  they  are  less  disposed  to  superficial  ulcera- 
tion, and  they  generally  disappear  quickly — even  without  treatment.  The 
epiglottis  and  the  inter-arytenoid  commissure  are  the  parts  which  I  have 
most  frequently  found  affected,  but  I  have  occasionally  seen  condylomata 
on  the  vocal  cords. 

Superficial  ulcerations  of  limited  extent  are,  as  already  remarked,  occa- 
sionally met  with.  They  generally  occur  from  six  to  twelve  montlis  after 
the  primary  infection,  and  heal  after  a  few  weeks'  treatment. 

•  Ibid.  '  These  de  Paris,  1872. 

'  Annalcs  des  Maladies  de  I'orcille,  etc.,  t.  ii.  p.  239. 
•»  Respiratorische  Therapie,  II.  Aufl.,  1872,  p.  36G. 
'  Loc.  cit.  p.  113. 
«  Virchow's  Archiv,  Bd.  xxxi.  1801,  lift.  1,  §  7. 
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In  secondary  sypliilis,  we  also  sometimes  meet  with  very  obstinate  con- 
gestion of  the  laryngeal  mucous  membrane,  but  it  is  often  impossible  to  tell 
whether  this  condition  is  really  due  to  the  syphilitic  dyscrasia.  I  found 
marked  congestion  in  51  out  of  118  cases  of  secondary  syphilis.  In  every 
one  of  these  51  cases  there  were  at  the  same  time  other  well-marked  symp- 
toms of  constitutional  syphilis — in  24  condylomata  in  the  pharynx.  As  I 
pointed  out  long  ago  '  there  is  nothing  characteristic  about  the  congestion 
of  syphilis,  and  I  never  consider  a  congestion  syphilitic  unless  there  are 
other  well-marked  evidences  of  the  disease.  .  Even  then  the  lar3'ngeal 
hyperaemia  is  often  the  result  of  accidental  catarrh,  and  in  no  sense  due 
to  the  syphilis.  On  the  other  hand,  M.  Dance  ^  has  gone  so  far  as  to  de- 
scribe roseolar,  papular,  and  tubercular  eruptions  of  the  laryngeal  mucous 
membrane,  corresponding  to  similar  manifestations  on  the  skin.  I  have 
never  been  able  to  verify  these  observations,  nor  have  they  been  confirmed 
by  other  physicians. 

In  tertiary  si/phills  the  phenomena  met  with  are  ulceration,  gummata, 
and  cicatricial  stenosis.  The  earliest,  but  not  most  frequent,  symptom  is 
obstinate  superficial  ulceration,  accompanied  by  considerable  hypersemia 
of  the  mucous  membrane.     Dr.  Whistler  ^  has  well   described  this  condi- 


FiG.  fi". — Condyloma    on     the 
TTpper  Surface  of  the  Epiglottis. 


Fig.  68.— Thickening    and  Ul- 
ceration of  the  Epiglottis. 


tion,  under  the  name  of  "  relapsing  ulcerative  laryngitis."  When  these 
superficial  ulcers  occur  within  a  year  of  the  primary  affection,  I  have  been 
in  the  habit  of  classifying  them  under  the  head  of  secondary  syphilis, 
though  this  is  a  mere  arbitrary  distinction.  But  when  they  appear  three 
or  four  years  after  inoculation,  they  may  fairly  be  regarded  as  tertiary. 
I  have  met  with  one  instance  of  this  affection  in  a  patient  who  had  been 
successfully  treated  fifteen  years  previously  at  Aix-la-Chapelle.  The  ul- 
ceration generally  attacks  the  vocal  coi-ds,  but  1  have  frequently  seen  the 
inter-arytenoid  fold,  and  occasionally  the  ventricular  bands  affected. 

Deep  and  destructive  ulceration  is,  however,  the  characteristic  morbid 
condition  of  the  later  stages  of  laryngeal  sj-philis.  The  ulcers  may  form 
three  or  four  years  after  inoculation,  but  they  sometimes  occur  twenty, 
thirty,  forty,  and  even  fifty  years  after  the  date  of  infection  without  the 
occurrence  of  intermediate  symptoms,  and  when,  indeed,  the  primary  cause 
may  have  even  been  altogether  forgotten.  Their  effect  is  to  produce 
great  loss  of  substance,  and  the  consequent  changes  in  the  form  of  the 
epiglottis  and  other  parts  of  the  larynx  are  very  remarkable.  The  ulcera 
may  form  in  any  region  of  the  larynx,  but  the  epiglottis  is  the  part  mosf 
frequently  affected — one  of  the  most  common  conditions  consisting  ol 
general  thickening  of  the  valve,  with  ulceration  of  the  central  portion  or 
lateral  free  edge  (Fig.  68).     The  upper  surface  is  more  often  attackec" 

'  Russell  Reynolds'  System  of  Medicine,  vol.  iii.  p.  465. 

*  These  de  Paris   1!^C8 

=  Med.  Times  and  Gazette,  1878,  Xos.  1480,  1484. 
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than  the  under  surface.  Under  these  circumstances  great  dysphagia  is 
usually  experienced,  but  when  the  ulcers  are  healed,  swallowing  can  gen- 
•erally  be  effected  without  trouble,  even  though  nearly  the  whole  of  the 
valve  is  destroyed.  When  the  walls  of  the  pharynx  are  also  ulcerated, 
there  is  danger  of  the  edges  of  the  epiglottis  uniting  with  them.  This 
condition  gives  rise  to  one  of  the  most  dangerous  forms  of  dysphagia,  as 
well  as  to  serious  dyspnoea.  The  ulcerative  process  frequently  destroys  the 
mucous  and  submucous  tissues  to  a  very  considerable  extent,  and  some- 
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Fig.  69. — Destructive  Ulceration  of 
the  Epiglottis  :  Irregular  Hypertrophy 
of  the  Left  Ventricular  Band  and  Ary- 
Epiglottic  Fold. 


Fig.  70.— Thickening  and  Destruc- 
tive Ulceration  of  Epiglottis. 


times  attacks  the  muscles,  perichondrium,  and  cartilage.  It  is  often  asso- 
ciated with  oedema,  and  is  also  not  unfrequently  follow^ed  by  the  forma- 
tion of  false  excrescences,  which  are  most  apt  to  occur  on  the  inter-aryte- 
noid  fold  and  tlie  anterior  surface  of  the  posterior  wall  of  the  larynx,  but 
are  occasionally  seen  on  the  vocal  cords. 

In  these  advanced  stages  syphilitic  gummata  are  occasionally,  though 
very  rarely,  formed  in  the  submucous  tissue  and  muscles  of  the  larynx. 
They  usually  appear  as  round,  smooth  elevations  (Fig.  71),  generally  of 
the  same  color  as  the  rest  of   the  mucous  membrane,  but  sometimes  of  a 


Fic.  71.— Gumma. 


yellow  tint.  They  are  most  frequently  found  on  the  anterior  surface  of 
the  posterior  wall  of  the  larynx,  and  generally  in  groups  (P'ig.  72). 
Mandl '  mentions  the  case  of  a  negro  sulfering  from  severe  pharyngeal 
syphilis,  in  whom  numerous  gummata,  of  a  grayish  yellow  color,  could  be 
seen  on  the  epiglottis  and  ventricular  bands;  and  Norton  '  has  described 
and  figured  a  remarkable  case,  in  which  suffocation  resulted  from  a  gum- 
nia,  the  size  of  a  pigeon's  ecrg^  in  the  right  ary-epiglottic  fold.  The  ulcer- 
ation which  results  from  gummata  is  of  the  deepest  and  most  destructive 
kind,  and  often  penetrates  to  the  perichondrium. 

Even  when  the  ulcerative  process  is  arrested,  however,  the  danger 
does  not  cease,  for  the  cicatrices  often  undergo  such  a  degree  of  contrac- 
tion as  to  greatly  lessen  the  calibre  of  the  larynx.     Indeed,  the  stenosis 

'  Maladies  du  Larynx,  Paris,  1872,  p.  700. 

''  AfEectious  of  the  Larynx,  London,  1875,  p.  86. 
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which  so  often  results  from  tertiary  ulceration  is  one  of  the  greatest  dan- 
gers of  tlie  disease.  Sometimes  the  narrowing  of  the  passage  is  caused 
by  a  web  between  the  vocal  cords  (Fig.  73),  and  no  less  than  six  cases  of 
this  sequel  of  laryngeal  syphilis  have  been  reported  by  Dr.  Elsberg,'  of 
New  Vork,  In  these  cases  there  is  generally  complete  aphonia.  Some- 
times the  crico-arytenoid  articulation  is  enlarged  and  the  joint  stiff,  and 
thus  the  vocal  cord  may  be  permanently  fixed  in  the  median  line,  at  the 
side  of  the  larynx,  or  at  some  intermediate  position.  Sometimes  the  cica- 
tricial process  produces  the  most  curious  and  irregular  distortions  and  out- 
growths; indeed,  so  much  is  this  the  case,  that  it  is  occasionally  almost  im- 
possible to  identify  the  various  parts  (Fig.  74). 

Hereditary  syphilis  is  occasionally  met  with  in  children,  though  I 
have  never  seen  a  case  in  a  child  younger  than  seven  years.  In  each  of 
the  five  examples  I  have  met  with  there  was  ulceration  of  the  edge  of  the 
epiglottis,  with  exposure  of  the  cartilage.     The  only  instance  of  the  dis- 


FiG.  73. — Web  between  Vocal  Cords  follow- 
ing Syphilitic  Ulceration. 


Fig.  74  —Old  Cicatriceg  on  the 
Epi^rlottih :  Contriciion  of  the 
Walls  of  the  Pharynx  and  Hnrn- 
ehaped  Outgrowth  on  Left  Side. 


ease  occurring  in  an  infant  that  I  am  acquainted  with  is  that  observed 
by  Isidor  Frankl."  The  subject  was  an  infant,  who  was  attacked  with 
coryza  two  months  after  birth,  and  died  from  acute  stenosis  of  the  larynx 
in  about  three  weeks.  On  post-mortem  examination  necrosis  of  the  cri- 
coid and  left  arytenoid  cartilage  was  found  and  syphilitic  disease  of  the 
liver.'  Rauchfuss*  mentions  that,  in  the  "  Post-Mortem  Records  of  the 
St.  Petersburg  and  Moscow  Foundling  Hospitals,"  there  are  a  few  casesi 
of  deep  ulceration  and  perichondritis  in  infants  of  from  two  to  three  \ 
months  old. 

Pathology. — The  anatomical   changes  which  the  laryngeal  structures ; 
undergo  in  syphilis  have  been   investigated   by  Virchow,' who  describes  i 
the  phenomena  with  considerable  detail.     The  general  pathological  fea-| 
tures,  however,  have   been   so  much    touched  upon   in  dealing  with  the 
laryngoscopic  appearances  that   it   is   only  necessary  to  make  a  few  re- 
marks in  this  place.     Condylomata  are  the  result   of  a  hyperplasia  of  the; 
epithelium  of  the  mucous  membrane,  generally  attended  with  copious  cell! 
proliferation.     They   show  little   disposition  to  ulceration,  except  of  the 
most  superficial  character,  and  generally  disappear  by  a  process  of  mole- 
cular absorption.     The  ulcers  which  form  so  quickly  in  tertiary  syphilis, 


'  Syphilitic  Membranoid  Occlusion  of  the  Rima  Glottidis,  New  York,  1874. 

'  Wiener  Mediz.  Wochenschrift,  Nos.  69  and  70,  1868. 

^  A  somewhat  similar  case  is  mentioned  by  Rollet,  Diet,  des  Sc.  Med. ,  art.  Larynx, 
p.  69:?. 

••  Die  krankheiten  des  Kehlkopfes  und  der  Luftrohre  im  Kindesalter,  Tubingen,] 
1879,  p.  210. 

*  Die  krankhaften  Geschwiilste,  Bd.  ii.  Part  2,  p.  413. 
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result  from  a  low  form  of  inflammation  which  rapidly  leads  to  liquefaction 
of  tissue.  Gumniata  are  developed  in  the  same  way  as  in  other  organs, 
but  they  are  very  rare. 

DiiKjnosis. — Syphilitic  diseases  of  the  larynx  can  generally  be  recop:- 
nized  witliout  dilliculty,  either  by  the  general  features  of  the  case  or  by 
the  laryngoscopic  appearances.  A  few  cases  may  be  doubtful  at  first, 
but  simple  hyperajmia  is  almost  the  only  condition  in  which  the  judgment 
need  remain  long  suspended.  In  the  absence  of  other  symptoms,  it  is 
impossible  to  tell  whetlier  a  congestion  is  a  simple  catarrhal  phenomenon, 
the  outcome  of  syphilis,  or  the  precursor  of  phthisis.  In  the  early  super- 
ficial ulcerations,  the  practitioner  may  likewise  hesitate  for  a  time  be- 
tween catarrh  and  syphilis,  but  the  progress  of  the  case  soon  demonstrates 
its  nature. 

The  ulcers  of  tertiary  syphilis  may  generally  be  easily  distinguished 
from  cancer  and  phthisis — the  only  affections  in  which  error  may  occur 
through  want  of  care. 

In  syiyhills  the  development  of  the  ulcer  is  acute,  often  occupying  a 
few  days  only.  There  is  generally  considerable  irregular  swelling  of  a 
decidedly  inflammatory — often  CBclematous — character.  When  the  epi- 
glottis is  attacked,  the  upper  surface  is  the  most  frequent  site  of  the  dis- 
ease. Above  all  it  should  be  observed  that  the  ulcer  is  most  frequently 
solitary,  and  hence  (except  in  the  case  of  the  epiglottis,  where  it  is  often 
central)  generally  unilateral,  and  that  there  are  scarcely  ever  more  than 
two  separate  ulcers.  These  ulcers  are  rather  deep,  irregularly  round  or 
oval  in  shape,  and  commonly  have  a  diameter  of  a  centimetre  to  a  centi- 
metre and  a  half. 

In  phthisis  the  development  of  the  ulcers  is  slow,  generally  only  oc- 
curring after  the  throat  symptoms  have  existed  for  several  months.  They 
are  nearly  always  preceded  by  swelling  of  the  mucous  membrane,  which 
is  of  a  somewhat  uniform  character,  partaking  of  the  appearance  of  an  in- 
filtration, and  extremely  pale.  The  pallor  of  the  mucous  membrane  is, 
indeed,  a  very  characteristic  condition.  When  the  epiglottis  is  attacked 
it  is  the  under  surface  which  usually  suffers;  the  ulcers  are  almost  always 
numerous  and  bilateral;  they  are  generally  round  and  seldom  more  than 
two  or  three  millimetres  in  diameter,  except  where  the  coalescence  of 
several  ulcers  has  produced  a  large  breach,  in  which  case  they  may  attain 
the  diameter  of  half  a  centimetre  or  more.  In  cases  in  which  syphilis  at- 
tacks phtliisical  patients  the  local  symptoms  are  sometimes  very  obscure, 
and  the  diagnosis  may  be  very  difficult. 

In  ca?iccr,  the  development  of  the  ulcer  is  intermediate,  as  regards  time, 
between  SN'philis  and  phthisis,  generally  occupying  a  few  weeks.  As  a 
rule  the  ulcer  is  preceded  by  the  development  of  a  growth,  and  there  are 
nearly  always  nodular  excrescences  upon  or  around  the  ulcer.  The  neigh- 
boring mucous  membrane  is  generally  acutely  inflamed.  The  ulcers  are 
solitary,  of  irregular  shape,  and  often  attain  a  diameter  of  two  or  three 
centimetres. 

For  further  points  of  differential  diagnosis  the  reader  is  referred  to 
the  articles  on  "  Laryngeal  Plithisis  "  and  "  Malignant  Tumors  of  the  La- 
rynx." Lupus,  lepra,  and  glanders  all  give  rise  to  ulcerations  and  thick- 
ening of  the  laryngeal  structures;  but  they  never  occur  until  other  gen- 
eral symptoms  have  made  the  nature  of  the  disease  only  too  manifest. 

Although  the  experienced  laryngologist  can  at  once  feel  sure  that  cer- 
tain iileers  are  svphilitic,  vet  cases  occasiotially  oecur  in  which  it  is  im- 
possible  to  arrive  at   a  decision  with  the  laryngeal  mirror  alone.     The 
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diagnosis,  under  such  circumstances,  must  be  arrived  at  by  attention  to 
the  history  of  the  case,  and  by  a  consideration  of  the  concomitant  phe- 
nomena, sucli  as  the  state  of  tlie  pharynx,  the  skin,  the  lungs,  and  the 
general  appearance  of  the  patient.  Should  any  doubt  remain,  it  must 
soon  be  cleared  up  by  watching  the  effects  of  treatment,  syphilitic  affec- 
tions rapidly  yielding,  if  only  for  a  time,  to  appropriate  treatment.  x'Vs 
Krishaber '  has  pointed  out,  false  excrescences  resulting  from  syphilitic 
ulceration  can  generally  be  distinguished  from  true  growths  by  the  sur- 
rounding hyperremia,  which  as  a  rule  is  altogether  absent  in  the  case  of 
simple  neoplasms. 

JPrognosis. — There  are  few  cases  of  syphilis  in  which  the  prognosis,  at 
least  as  regards  life,  can  be  said  to  be  absolutely  unfavorable.  Under  ap- 
propriate treatment  the  most  destructive  ulceration  can  generally  be  ar- 
rested, although  frequently  at  the  expense  of  a  considerable  loss  of  sub- 
stance and  great  local  deformity.  Though  stenosis  may  occur,  in  no  class 
of  cases  are  the  immediate  effects  of  tracheotomy  so  successful.  It  must 
be  remembered,  however,  that  where  much  ulceration  of  the  vocal  cords 
or  necrosis  of  the  cartilages  has  taken  place,  the  voice  must  generally  be 
looked  upon  as  irrecoverably  lost,  whilst,  if  tracheotomy  is  called  for,  the 
patient  will  probably  have  to  continue  to  wear  the  canula  for  life.  The 
prognosis,  as  Krishaber  *  has  pointed  out,  is  unfavorable  in  proportion  as 
the  disease  approaches  the  windpipe,  and  the  most  dangerous  cases,  as  has 
been  shown  by  Dittrich,'  Porter,*  and  others,  are  those  in  w-hich  there  is 
perichondritis  of  the  cricoid  and  thyroid  cartilages.  Under  these  circum- 
stances a  fatal  issue  may  ensue  from  acute  oedema  or  from  extensive  sup- 
puration of  the  surrounding  soft  parts.  A  rare  instance  is  mentioned  by 
Tlirck,^  in  which  fatal  hemorrhage  took  place  from  a  large  and  deep  ulcer 
of  the  left  vocal  cord. 

Treatment. — The  mode  of  treatment  recommended  under  "  Syphilis  of 
the  Pharynx"  (pp.  69  and  70)  should  be  pursued  when  the  larynx  is  af- 
fected. But  here  it  may  be  remarked  that  the  inhalation  of  an  atomized 
solution  of  bichloride  of  mercury  (1  in  1,000  or  500),  first  recommended 
by  Demarquay  and  Schnitzler,  has  received  such  strong  testimony  from 
Waldenburg*  and  Massei '  that  there  can  be  no  doubt  of  its  remarkable 
efficacy  in  obstinate  syphilitic  affections  of  the  larj^nx.  Severe  cases  of 
oedema  generally  yield  to  the  free  exhibition  of  iodide  of  potassium,  but 
if  there  is  much  dyspnoea,  scarification  may  be  required,  and  if,  in  spite 
of  this  treatment,  suffocation  threatens,  recourse  must  be  had  to  tracheot- 
omy. When  a  web  forms  in  the  larynx  it  can  sometimes  be  taken  away 
with  cutting-forceps,  but  Dr.  Whistler's  "  cutting-dilator  "  (p.  194)  has 
proved  more  serviceable  to  me  in  these  cases.  Electric  cautery  has  been 
most  successfully  employed  by  Dr.  Elsberg.'  The  success  of  any  treat- 
ment, however,  depends  mainly  on  the  density  of  the  web;  if  it  is  thin  no 
trouble  is  experienced,  but  when  the  membranous  formation  is  tough  and 
thick,  the  curative  treatnient  is  seldom  of  any  avail,  and  I  have  not  found 

'  Annales  des  Maladies  de  rOreille,  etc.,  September,  1878. 

«  Gaz.  hebdom..  Nob.  45.  46,  and  47.  1878. 
I        '  Prager  Yierteljahrschrift,  Bd.  xxvii.  18.")0. 

*  Observations  on  the  Surgical  Pathology  of  the  Larynx  and  Trachea.  Cases  28  and 
29.     Dublin. 

«  Loo.  cit.  p.  413. 

^  Die  locale  Behandlung  der  Krankheiten  der  Athraungsorgaue,  Berlin,  1872,  pp. 
244  and  371. 

■■  Patologia  e  Terapia  della  Laringe,  jMilano,  1877.  ®  Op.  cit. 
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tliyrotomy  succeed  where  endolaryngeal  methods  have  failed.  In  cases 
of  stenosis  from  cicatricial  contraction  or  disease  of  the  cartilages,  the 
process  of  dilatation  described  under  "  Periciidndritis  "  should  be  pursued. 
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Latin  Eq. — Phthisis  laryngea. 
French  Eq. — Phthisic  laryngce. 
German  Eq, — Kehlkopfschwindsucht. 
Italian  Eq. — Laringitide  tuberculosa. 

Definition. — A  chronic  affection  of  the  larynx  attended  by  tumefac- 
tion and  ulceration  of  the  softer  structures,  and  frequently  by  perichondri- 
tis and  caries  of  the  cartilages,  arising  from  the  local  deposit  of  tubercle, 
which,  as  far  as  experience  goes,  is  invariably  preceded  by  a  similar  dis- 
ease of  the  lungs. 

History. — Petit '  was  the  first  physician  to  call  attention  to  this  dis- 
ease, and  his  treatise,  which  appeared  in  1790,  was  followed  two  years 
later  by  a  more  important  work  by  Portal.^  In  1802  Sauvoe  ^  collected 
these  writings  in  a  monograph  which  fully  established  the  main  features 
of  the  malady,  but  it  was  not  till  1819  that  Laennec  ■*  insisted  on  the  tu- 
bercular nature  of  the  disease.  This  view  was  disputed  a  few  years  later 
by  Louis,'  wlio,  as  is  well  known,  attributed  the  ulceration  to  the  corrod- 
ing effect  of  the  sputa  in  pulmonary  phthisis.  The  disease  was  subse- 
quently investigated  by  Trousseau,*  Andral,'  and  Albers,*  with  consider- 
able minuteness,  but  Hasse  ®  first  described  the  deposit  of  tubercles  in  the 
mucous  membrane  of  the  larynx,  with  anything  like  detail.  Rheiner,'" 
Rokitansky,"  and  Virchow,'^  subsequently  insisted  on  the  presence  of  tu- 
bercles in  this  part,  and  other  observers  have  testified  to  their  frequent  de- 
posit, but  it  remained  for  Heinze,'^  in  his  recent  exhaustive  monograph,  to 
place  the  pathology  on  a  thoroughly  scientific  basis.  This  elaborate  work 
cannot  be  said  to  have  been  shaken  by  Beverley  Robinson,''*  who  (apparently 
unaware  of  Heinze's  labors)  remarks  that  "  the  elevations  which  liave  been 
described  in  the  larynx  under  the  name  of  miliary  tubercle  are  none  other, 
as  a  rule,  than  small  spherical  swellings,  which  are  occasioned  by  the  fill- 
ing up  with  transparent  fluid  of  the  closed  follicles  of  the  submucous  reticu- 
lum, which  have  been  described  by  Heitler  (Strieker's  died.  Jahrhilcher, 
vol.  iii,  and  iv,  18T4)  and  Coyne  ('  Recherches  sur  1' Anatomic  Normale  de 
la  Muqueuse  du  Larynx,'  Paris,  1874)." 

'  De  phthisi  laryngea  Dissertatio,  Montpellier,  1790.  We  have  not  included  a  case 
of  ulceration  of  the  larynx  described  bj'  Morgagui  (De  Sedibus,  vol.  1,  p.  10),  as  the 
lungs  were  not  affected  in  this  instance. 

*  Traite  de  la  Phthisic  Piilmouaire,  1792,  p.  819. 

^  Recherches  sur  la  Phthisic  Laryng 'e,  Paris,  1802. 

*  Traite  de  IWuscuItation,   etc.,  Paris.  1819. 

*  Kecherches  sur  la  Phthisic,  Paris,  182"). 

'  Trousseau  et  liolloc  :  Traits  de  la  Phthisic  Laryngoe,  Paris,  1827. 
'  Cliniiine  Mcdicale,  t.  ii.  Paris,  1829. 

*  Pathologic  und  Thcrapie  der  Kchlkopfskraukheiten,  Leipzig,  1829. 
'  Spec.  Pathol.  Anatomic,  Leipzig,  1841. 

">  Virchow's  .\rchiv,  Bd.  v.  p.  319. 

"  Lehrbuch  d.  pathol.  Anatomic,  iii.,  Wicn,  1801. 

"  Geschwiilste,  ii. ,  Berlin,  18()4-G-"). 

"  Die  Kehlkopfschwindsucht.  Leipzig,  1879. 

'*  Ulcerative  i?hthisical  Laryngitis,  American  Journ.  Med.  Sciences,  April,  1879. 
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Etiology. — The  exciting  cause  is  almost  invariably  to  be  found  in  the 
previous  existence  of  pulmonary  phthisis.  Common  experience  shows 
that  in  the  case  of  adults,  at  least,  tubercle  is  rarely,  if  ever,  found  in  any 
organ  or  tissue  of  the  body,  unless  it  has  been  previously  deposited  in  the 
lungs,  and  the  larynx  proves  no  exception  to  this  rule.  It  is  true  that  it 
cannot  be  disproved  that  the  deposit  of  tubercle  in  the  laryngeal  mucous 
membrane  may  not  precede  that  in  the  lungs;  and  it  is  possible  that  the 
larynx  may  be  the  seat  of  the  disease  without  the  lungs  ever  becoming 
affected.  All  observation,  however,  points  in  the  opposite  direction,  for 
in  nearly  every  case  of  laryngeal  phthisis,  disease  of  the  lungs  can  be  de- 
tected with  the  stethoscope.  Dr.  Heinze  remarks  that  during  life  it  is 
difficult  to  determine  the  existence  of  primary  tuberculosis  of  the  larynx, 
because  on  the  one  hand  the  most  careful  physical  examination  may  fail  to 
detect  small  cheesy  deposits  or  indurated  spots  in  the  lungs,  especially 
when  they  are  of  long  standing  and  deeply  situated,  and  because,  on  the 
other  hand,  it  is  impossible  by  means  of  the  laryngoscope  to  be  absolutely 
sure  that  any  deposit  in  the  larynx  is  actually  tubercular.  Even  when  the 
tubercular  diathesis  is  strongly  marked,  however,  and  when  other  organs 
are  affected  with  tubercle,  deposit  is  not  found  in  the  larynx  unless  the 
lungs  are  at  the  same  time  the  seat  of  this  disease.  In  100  cases  of  pul- 
monary phthisis  which  I  examined  at  the  London  Hospital  in  the  second 
and  third  stages,  I  found  laryngeal  phthisis  in  33  '  cases.  In  1,326  cases 
of  pulmonary  phthisis  occurring  at  the  Pathological  Institute  of  Leipzig 
between  the  years  1867  and  1876,  there  was,  according  to  Heinze,  laryn- 
geal ulceration  in  376  cases,  or  30.6  per  cent. 

The  predisposing  circumstances  are  sex  and  age,  men  being  much 
more  frequently  affected  than  women,  and  the  vigorous  period  of  adoles- 
cence— twenty  to  forty — being  the  time  of  life  at  which  the  disease  is 
most  common,  the  greatest  number  of  cases,  however,  occurring  between, 
twenty  and  thirty.  In  500  cases  of  marked  laryngeal  phthisis  which  I 
examined  during  life  there  were  365  males  and  135  females,  or  2.70  males 
to  one  female,  and  in  100  autopsies  I  found  the  same  ratio,  the  propor- 
tion being  73  males  to  27  females.  From  an  analysis  of  70  cases.  Dr. 
Marcet "  states  that  twice  as  many  men  as  women  are  affected.  Dr. 
Heinze  gives  the  proportion  of  males  to  females  as  33.6  to  21.6.  The 
following  tables  illustrate  some  of  the  points  referred  to. 

Table  A. 

Sex  and  age  in  500  cases  of  Laryngeal  Phthisis  examined  during  Life  hy\ 

the  Author. 


Males. 
Ag:es. 

15  to  20 13 

20  to  30 149 

30  to  40 115 

40  to  50 61 

50  to  60 27 


Females. 
Ages. 

Under  15 1 

15  to  20 21 

20  to  30 45 

30  to  40 47 

40  to  50 21 

50  to  60 0 


'  In  these  100  cases  of  pulmonary  phthisis  the  laryngeal  mucous  membrane  was 
normal  twenty-nine  times,  anaemic  five  times,  cong-ested  twenty-seven  times,  superfi- 
cially ulcerated  five  times,  aphthous  once,  infiltrated  twenty  times,  infiltrated  and 
ulcerated  thirteen  times. 

^  Lancet,  February  27,  1875. 
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Table  B.» 

One  Hundred  Autopsies  in  Cases  of  Laryngeal  Phthisis  hy  the  Author. 

Females. 


Males. 

Ages. 

5  to  10 1 

10  to  15 3 

15  to  20 11 

20  to  30 31 

30  to  40 23 

40  to  50 3 

50  to  GO 1 


Ages. 

5  to  10 0 

lOtolo 1 

15  to  20 5 

20  to  30 11 

30  to  40 8 

40  to  50 2 

50  to  CO 0 


Table  C. 

Cases  occurring  in  the  Pathological  Institute  of  Leipzig,  from  1867  to 

1876. 

Pulmonary  Laryngeal 

Phthisis.  Ulceration. 

Under  1  year 13  1 

1  to  10 39  4 

11  to  20 92  23 

21  to  30 406  130 

31  to  40 303  112 

41  to  50 179  67 

51  to  GO 104  27 

61  to  70 53  9 

—  to  70 25  3 

Of  unknown  age 12 

Although  my  statistics  only  include  one  case  of  laryngeal  phthisis 
under  ten  years  of  age,  and  Heinze's  only  four,  I  have  met,  in  addition  to 
these,  with  three  cases  of  children  between  five  and  ten  years  of  age,  and 
four  between  ten  and  fifteen,  and  Rheiiier  '  has  reported  a  case  at  four 
years. 

Pursuing  the  etiology  somewhat  further,  the  subject  is  beset  with 
great  difficulties,  and  it  has  not  yet  been  determined  what  is  the  cause  of 
the  secondarN'  deposits  in  the  larynx.  Louis, ^  whilst  maintaining  that 
ulceration,  when  present,  was  caused  by  the  destructive  action  of  the  pul- 
monary sputa,  nevertheless  admitted  that  the  ulceration  bore  no  relation 
to  the  irritating  quality  of  the  expectoration,  and  that  there  were  many 
cases  of  extensive  destruction  of  the  lungs,  and  old  tubercular  cavities 
without  any  laryngeal  ulceration.  It  has  been  pointed  out  by  other  phy- 
sicians that  the  laryngeal  ulceration  occurs  in  some  cases  before  any  cavi- 
ties are  formed,  and  also  in  some  cases  in  which  there  is  scarcely  any  ex- 
pectoration. It  has  been  urged  that  ulceration  of  the  larynx  is  not  gen- 
erally present  in  cases  of  gangrene  of  the  lung,  where  the  pus  is  probably 


'  None  of  the  cases  contained  in  Table  A  are  included  in  Table  6. 
^  Log.  cit.  *  Op.  cit. 
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of  a  more  irritating  nature,  but  it  must  not  be  forgotten  that  gangrene  is 
more  likely  to  occur  in  the  non-scrofulous  than  otherwise,  and,  hence,  this 
argument  falls  to  the  ground.  Further,  the  fact  that  the  ulcerations  in 
the  larynx  are  scattered  is  opposed  to  the  theory  that  the  disease  could  be 
caused  by  the  expectorated  mucus  which  comes  in  contact  with  all  parts 
of  the  larynx.  That  the  disease  originates  from  the  corrosive  attion  of 
the  sputa  is,  moreover,  rendered  improbable  by  the  pathological  investi- 
gations of  Heinze,  who  shows  (see  Pathology)  that  the  destructive  pro- 
cess commences  from  within,  not  from  without.  Rheiner's  '  theory  that 
the  ulceration  is  caused  by  friction  has  also  been  disposed  of  by  Heinze, 
who  lias  pointed  out  that  the  catarrhal  inflammation,  w4iich  almost  in- 
variably precedes  ulceration,  prevents  the  vocal  cords  coming  together, 
and  that  the  vocal  processes  which  are  stated  by  Rheiner  to  be  a  frequent 
site  of  the  disease  do  not  actually  come  in  contact  with  one  another.  It 
may  be  added  that  the  under-surface  and  base  of  the  epiglottis,  which  are 
comparatively  free  from  attrition,  are  more  frequently  attacked  by  tuber- 
cular ulceration  than  the  edges  which  are  much  exposed  to  friction.  Some 
physicians  suppose  that  the  constant  hacking  cough,  which  is  a  charac- 
teristic symptom  of  tubercular  disease  of  the  lungs,  causes  the  morbid 
process  to  be  developed  in  the  larynx.*  It  is  only,  however,  from  a  theoret- 
ical standpoint  that  this  cause  can  be  upheld  as  being  concerned  in  the 
production  of  laryngeal  phthisis. 

In  some  cases,  secondary  tubercle  is  developed  in  the  intestines,  in' 
others  in  the  larynx;  sometimes  the  kidneys,  sometimes  the  spleen  are  the 
parts  secondarily  implicated;  but  the  reason  why  tubercle  in  any  given 
case  shows  a  greater  preference  for  one  organ  than  for  another  is  probably 
due  to  weakness  on  the  part  of  the  organ  attacked.  The  weakness  of  the 
larynx  ma}'  either  be  congenital,  or  it  may  be  acquired,  owing  to  that 
organ  having  been  frequently  attacked  by  inflammatory  affections  of  a 
more  or  less  pronounced  character.  Thus,  a  great  many  patients  suffering 
from  laryngeal  phthisis  date  the  commencement  of  their  illness  from  a 
severe  catarrh.  A  chronic  weakness  of  the  vocal  organ  may  also  be  de- 
veloped by  persistent  overexertion  of  the  voice,  as  in  the  case  of  public 
speakers,  singers,  auctioneers,  military  and  naval  officers,  etc.  Under  these 
circumstances  some  special  laryngeal  affection  is  ultimately  induced, 
which,  if  tuberculosis  be  present  in  the  system,  is  very  likely  to  culminate 
in  the  local  phenomena  of  laryngeal  phthisis.  Dr.  Marcet "  did  not,  how- 
ever, find  the  excessive  use  of  the  voice  a  frequent  cause  of  the  disease  in ; 
his  seventy  cases,  but  attributed  its  occurrence  rather  to  sedentary  in-door 
occupations,  which  I  have  shown  (see  Catarrhal  Laryngitis)  to  be  a  fre- 
quent predisposing  cause  of  subacute  inflammation  of  the  larynx. 

In  returning  to  the  subject  of  the  possible  primary  deposit  of  tubercle 
in  the  laryngeal  mucous  membrane,  I  must  again  refer  to  Dr.  Heinze's 
valuable  labors.  In  addition  to  collecting  and  analyzing  the  records  of, 
the  Leipzig  Pathological  Institute  for  many  years,  this  pathologist,  during! 
the  year  1876,  made  most  minute  pathological  investigations  upon  50 
bodies  of  persons  who  had  died  of  pulmonary  phthisis.  In  47  of  these 
there  was  tubercular  ulceration  of  the  larynx  or  trachea,  and  in  no  in- 
stance did  it  appear  that  the  deposit  in  the  larynx  or  trachea  had  preceded 
the  pulmonary  deposit.     "  No  case   of  primary  laryngeal    phthisis,"  hej 

'  Loc.  cit. 

'Diet,  des  Sc.  Med.,  Paris,  18G8.     Article  Larynx,  by  Krishaber  and  Peter,  p.  6 

"  Loc.  cit. 
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observes,  "  has  ever  been  published  in  vphich  post-mortem  examination 
has  shown  that  there  was  true  tubercular  ulceration  of  the  larynx  as  a 
primary  affection  whilst  the  lungs  were  intact."  He  further  remarks, 
"that  it  \s  i^ossible  that  tubercle  may  first  be  deposited  in  the  larynx,  and 
afterward  in  the  lungs,  but  this  is  diilicult  to  establish,  as  cases  of  simple 
laryngeal  phthisis  would  only  come  under  observation  through  some  inter- 
current acute  affection  of  some  other  organ  than  the  lungs,  or  from  some 
fatal  accident.  Asa  rule,  on  post-mortem  examination,  the  lung  affection 
is  much  more  advanced  and  of  much  older  date  than  the  laryngeal  dis- 
ease." I  formerly  published  some  fatal  cases  which  I  believed  were  ex- 
amples of  laryngeal  phthisis,  in  which  the  lungs  were  healthy,  but  I  must 
freely  admit  that  I  formed  my  opinion  from  naked-eye  appearances,  not 
from  histological  examination. 

Symjytonis. — At  the  commencement  there  is  nothing  characteristic 
about  the  symptoms  of  this  malady.  The  usual  phenomena  of  chronic 
laryngitis  are  present,  but  the  laryngeal  symptoms  are  to  some  extent 
masked  l:)y  those  dependent  on  the  pulmonary  condition.  The  following 
table  shows  the  proportionate  frequency  of  some  of  the  symptoms  : 


Table  D. 

Symptoms  in  500  Cases  of  Laryngeal  PhtJiisis  exa-tnined  during  Life} 

Aphonia 123 

Dysphoniu 337 

Dysphagia 151 

Sore  throat 62 

Stridulous  breathing 8 

Great  dyspnoea  requiring  tracheotomy 3 

Cough ; 427 

Shortness  of  breath  on  slight  exertion 415 

Hoarseness  is  generally  present  in  the  early  stages,  aphonia  wjien  the 
disease  is  advanced,  but  sometimes  there  is  functional  aphonia  from  the 
very  first."  It  will  be  seen  from  the  printed  table  above  that  the  vocal 
function  was  more  or  less  impaired  in  400  out  500  cases,  i.  e.,  in  92  per 
cent.  In  100  cases  of  pulmonary  phthisis  examined  at  the  London  Hos- 
pital, in  which  there  was  no  laryngeal  phthisis,  there  was  hoarseness, 
either  constant  or  occasional,  in  37  cases.  In  1  of  these  there  was  par- 
alysis of  the  right  recurrent  nerve,  in  4  the  aphonia  was  due  to  imperfect 
tension,  or  insufficient  adduction  of  the  vocal  cords,  whilst  in  the  re- 
mainder the  cause  of  the  impaired  function  was  slight  congestion  of  the 
vocal  cords. 

Dysphagia  occurred  in  nearly  a  third  of  my  cases,  i.  e.,  in  30.3  per 


'  The  notes  of  noai-ly  200  of  these  cases  were  taken  from  me  in  1878  and  1874  by 
Dr.  Porter,  of  St.  Louis,  at  that  time  acting  as  one  of  my  clinical  assistants.  This 
physician  has  since  written  some  excellent  jiractical  directions  (hereinafter  referred 
to)  as  regards  tlie  treatment  of  larjmgeal  phthisis. 

■  In  the  year  1805  I  examined  a  number  of  cases  of  pulmonary  phthisis,  in  which 
the  voice  was  afYected.  at  the  Brompton  Hospital,  and  found  the  impairment  of  func- 
tion to  be  neurotic  (due  to  loss  of  power  of  the  adductors  or  tensors)  in  nearly  one- 
third.  Hoarseness  and  Loss  of  Voice  iu  Relation  to  Nervo-muscular  Affections  of 
the  Larynx,  2d  edition,  1878,  page  ?>. 
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cent.  This  symptom  does  not  occur  so  frequently  in  any  other  chronic 
disease  of  the  throat.  The  difficulty  of  swallowing  is  of  three  kinds.  In 
the  early  stage  it  generally  partakes  of  the  character  of  odynphagia, 
being  due  to  pain  in  swallowing.  Later  on  there  is  often  obstruction 
from  the  enlarged  epiglottis  and  the  swollen  ary-epiglottic  folds;  whilst 
at  a  still  more  advanced  period  the  difficulty  of  swallowing  is  due  to  the 
imperfect  closure  of  the  larynx,  and  the  consequent  passage  into  that 
tube  of  the  ingesta. 

/Sore  throat,  that  is  to  say,  a  feeling  of  soreness  occurring  indepen- 
dently of  deglutition,  was  present  in  12.4  per  cent,  of  my  cases. 

Cough  was  a  marked  symptom  in  427  of  my  500  cases.  Though 
nearly  always  present  to  a  greater  or  lesser  extent,  it  is  not  generally  a 
prominent  symptom  in  the  early  stage.  It  may  be  very  slight  and  occa- 
sional, or  it  may  be  frequent  and  irritating — what  is  called  "a  tickling 
cough."  In  the  later  stages  of  the  disease,  however,  there  are  often 
violent  paroxysms  of  the  most  prolonged  and  exhaustive  character. 

Shortness  of  breath  occurred  in  415  of  my  500  cases.  This  symptom 
is  partly  due  to  the  disorganized  condition  of  the  lungs,  and  partly  to 
the  inalDility  to  close  the  glottis.  The  latter  condition  has  been  described 
by  Ziemssen '  as  phonative  loss  of  breath.  Laryngeal  dyspnoea  occurred 
in  2.2  per  cent.,  necessitating  tracheotomy  in  .6  per  cent. 

Expectoration  varies  both  in  quantity  and  quality,  and,  in  fact,  depends 
more  on  the  condition  of  the  bronchial  tubes  and  lungs  than  on  that  of 
the  larynx. 

Some  of  the  other  phenomena  which  accompany  laryngeal  phthisis  are 
characteristic,  the  cachectic  look  of  the  patient  being  often  very  marked, 
even  at  the  beginning  of  the  disease.  On  laryngoscopic  examination,  \.\\e 
appearance  of  the  organ  is  seen  to  vary  considerably  at  different  periods 
in  the  course  of  the  malady,  but  generally  has  some  special  features  by 
which  its  true  nature  may  be  recognized.  In  cases  of  pulmonary  phthi- 
sis pallor  of  the  mucous  membrane  is  often  noticed,  and  Dr.  Semeleder 
first  called  attention  to  anaemia  of  the  larynx  as  a  frequent  pretuber- 
cular  condition  of  that  organ.  This  view  has  since  been  maintained  by 
Sawyer,'  Solis  Cohen,'  Semon,*  and  others,  and  it  is  probable  that  fee- 
ble local  nutrition  predisposes  to  the  deposit  of  tubercle.  The  existence 
of  marked  anaemia  of  the  larynx  should  always  induce  the  practitioner  to 
make  a  careful  examination  of  the  apices  of  the  lungs.  It  must  not 
be  forgotten,  however,  that  in  all  anaemic  and  chlorotic  states  of  the  sys- 
tem the  laryngeal  mucous  membrane  participates,  and  it  is  only  in  the 
non-existence  of  other  conditions  that  tubercle  must  be  suspected.  In 
any  case,  however,  the  anaemia  often  gives  way  to  congestion — a  conges- 
tion which  is  by  no  means  characteristic  or  distinguishable  from  chronic 
catarrh.  On  the  other  hand,  when  the  deposit  of  tubercle  has  taken 
place  to  some  considerable  extent,  the  appearance  is  often  pathognomo- 
nic. The  ary-epiglottic  folds  look  like  two  large,  solid,  pale  pyriform  tu- 
mors, the  large  ends  being  against  each  other  in  the  middle  line,  and  the 
small  ones  directed  upward  and  outward.  The  surface  is,  as  already  re- 
marked, generally  pale,  but  there  may  be  accidental  congestion.  The 
inter-arytenoid  fold  is  lost  in  these  swellings,  which  interfere  with  the 
action  of  the  arytenoid  cartilages,  and  thus  prevent  approximation  of  the 
vocal  cords.     It  must  not  be  expected  that  this  peculiar  swelling  of  the 

'  Loc.  cit.  »  Lancet,  January  30,  1875. 

3  New  York  Med.  Record,  No.  2G,  1878.         ••  London  Med.  Record,  April  15,  1879. 
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ary-epiglottlc  folds  will  be  found  in  every  instance;  but  it  will  be  met 
^vith  in  by  far  tlie  greater  number  of  cases,  and  when  present  is  typical 
of  laryngeal  phthisis.  The  epiglottis  may  be  thickened,  but  sometimes 
shows  no  signs  of  deposit.  Such  are  the  appearances  which  are  typical 
of  the  first  stage  of  laryngeal  phthisis.  In  the  second  stage  ulceration 
takes  place,  and  the  ulcers  are  almost  always  small  and  scattered.  It  will 
be  observed  that  I  only  recognize  two  stages  in  laryngeal  phthisis,  viz., 


FlO.  75. — Laryngeal  Phthiois,  nhowing 
the  pyriform  swelling  of  the  ary  epiglot- 
tic folds. 


Fig.  76. — Incipient  Laryngeal  Phthi- 
sis involving  the  left  ary -epiglottic  fold, 
but  before  the  true  pyriform  swelling 
is  developed. 


the  first  stage  in  which  deposit  takes  place,  and  the  second  stage,  in  which 
ulceration  occurs.  It  will,  perhaps,  simplify  matters  if  the  morbid  changes 
in  the  separated  parts  are  now  described  in  detail. 

Ary-ep'ujlottic  Folds. — Sometimes  the  ar\'-epiglottic  fold  of  one  side 
is  alone  affected  (as  in  Fig.  77),  and  at  an  early  stage  the  projection  of  the 
cartilages  of  Wrisberg  and  Santorini  interferes  with  the  distinctly  pyri- 


PlO.  77. — The  same  case  more  de- 
veloped, showing  one  ary -epiglottic 
fold  of  the  pyriform  shape  (as  far  as 
the  woodcut  is  concerned  the  drawing 
might  an.swer  as  well  for  oedema,  aa 
the  denrfily  of  the  swelling  cannot  be 
shown). 


Fig.  78. — Laryngeal  Phthisis,  showing 
the  turban-like  thickening  of  the  epiglot- 
tis and  the  swollen  mucous  membrane 
over  the  arytenoid  cartilages. 


form  shape  of  the  tumors  (Fig.  76),  but  when  fully  formed  they  are  very 
characteri.stic  of  the  disease.  As  the  affection  progresses,  a  certain 
amount  of  oedema  is  almost  always  superadded  to  the  more  solid  deposit. 
Kpujlottis. — The  epiglottis  is  not  unfrequently  thickened  and  ulcer- 
ated, and  sometimes  it  is  so  much  enlarged  as  to  prevent  an  inspection 
of  the  parts  below.  In  other  cases,  the  valve  assumes  an  altered  position 
and  covers  the  opening  of  the  larynx,  a  phenomenon  which,  as  Dr.  Krish- 
aber  '  has  pointed  out,  is  often  met  with  at  quite  an  early  period  of  the 
disease;  at  a  more  advanced  stage  its  shape  is  often  somewhat  turban- 
like (Fig.  78),  the  normal  contour  and  surface  marks  having  completely 
disappeared.  In  addition  to  the  thickening,  the  epiglottis  is,  in  fact, 
often  rolled  backward  on  itself,  so  that  the  free  edges  cannot  be  seen  in 


'  Loc.  cit.  p.  650. 


the  laryngeal  mirror.  In  other  cases  where  they  are  visible,  the  cartilage 
is  exposed  from  ulceration  (Fig.  80).  Sometimes  tliere  is  general  thick- 
ening, with  scattered  points  of  ulceration  (Figs.  79  and  80).  The  pres- 
ence of  a  great  number  of  small,  scattered,  and  obstinate  ulcers  is  indeed 
very  characteristic  of  the  disease. 

Ventricular  Jjmuls. — Thickening  and  ulceration  of  the  posterior  part 
of  the  ventricular  bands  can  sometimes  be  seen,  but  the  disease  may  make 
considerable  progress  in  this  site  without  coming  into  the  field  of  vision. 
By  placing  the  mirror  somewhat  obliquely,  and  slightly  twisting  the 
patient's  neck,  ulcers  in  this  situation  can,  however,  be  detected. 

Vocal  Cords. — Slight  thickening  of  the  vocal  cords  is  an  early  phe- 
nomenon, and  ulceration  is  very  frequent,  the  most  common  position  being 
at  the  2>i'ocessus  vocalis.  The  elastic  tissue  is  often  exposed,  and  not  un- 
frequently  eroded. 

In  the  most  advanced  stages  of  laryngeal  phthisis,  the  ulcerative  pro- 
cess often  makes  such  ravages  that  the  larynx  becomes  almost  denuded 
of  mucous  membrane,  whilst  the  greater  part  of  the  epiglottis  is  eaten 


Fig.  70. — Laryngeal  I'htliisis,  showing  great  Fig.  80. — Laryngeal  Phthisis,  show- 

thickening,  with  scattered  ulcers.  iug  destruction  of  a  large   portion  ol 

the  cpiglotti.«,  and  general  ulceration. 

away.  At  the  same  time  perichondritis  and  destruction  of  the  cartilages 
often  occur.  In  the  absence  of  the  physical  signs  of  pulmonary  phthisis, 
it  is  not  always  possible  to  tell  whether  a  case  of  laryngeal  ulceration  is 
tubercular  or  not,  especially  in  the  absence  of  marked  inhltration.  Though 
Ter  Maten  *  and  Tiirck  have  described  the  laryngoscojyic  ajypearances  of 
tubercle,  Heinze  very  properly  declines  to  accept  these  observations,  re- 
marking that  even  in  the  case  of  a  larynx  fresh  from  the  body,  it  is  im- 
possible to  determine  absolutely  with  the  naked  eye  whether  the  ulcera- 
tion is  tubercular  or  not,  although  the  matter  can  be  easily  settled  with 
the  microscope.  Paralysis  of  one  of  the  vocal  cords  is  sometimes  pres- 
ent, the  right  recurrent  nerve  being  occasionally  pressed  on  when  the  apex 
of  the  right  lung  is  diseased  [see  Paralysis  of  the  Recurrent  Nerves),  and 
the  left  being  sometimes  impinged  on  by  an  enlarged  gland.  These, 
however,  are  rare  phenomena.  More  often  the  immobility  of  one  of  the 
cords  is  of  a  purely  mechanical  character,  due  to  general  infiltration  of  the 
tissues. 

Pathology. — Secondary  tubercular  deposit  in  the  larynx  is  a  very  com- 
mon sequel  to  pulmonary  phthisis.  According  to  Heinze,  the  larynx  is 
next  most  frequently  affected  after  the  intestines,  but  Willigk's  statistics 
place  the  mesenteric  glands  as  well  as  the  intestines  above  the  larynx. 
In  Heinze's  1,226  cases  of  pulmonary  phthisis,  tuberculosis  occurred  iu 
the  following  descending  scale:  In  the  intestines,  in  630  cases;  in  the 


'  Nederlandsch  Tijdschrift  voor  Geneeskunde,  Treede  Afdeelig,  1865,  p.  36. 
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larynx,  in  376;'  liver,  286;  kidneys,  150;  pleurne,  137;  spleen,  120; 
glands,  106;  trachea,  99;  peritoneum,  95;  membranes  of  the  brain,  43; 
sexual  organs,  21;  omentum,  21;  tongue,  18;  bronchi,  15;  pharynx,  14; 
vesical  organs,  12;  brain,  12  ;  pericardium,  11  ;  tonsils,  8;  meseiiteric 
glands,  T;  oesophagus,  endocardium,  supra-renal  capsules,  each  5;  knee- 
joint,  thyroid  glands,  outer  coat  of  aorta,  muscular  substances  of  heart, 
of  each  1.  According  to  the  statistics  of  Willigk,'^  made  in  the  Prague 
Pathologico-Anatomical  Institution,  out  of  1,317  cases  of  tuberculosis, 
there  were  656  of  the  intestines,  237  of  the  mesenteric  glands,  182  of  the 
larynx,  and  242  of  other  organs.  The  difference  in  these  two  sets  of 
statistics  is  probabl}'  to  be  accounted  for  by  the  more  careful  microscopic 
examinations  of  Heinze. 

The  laryngoscopic  appearances  of  laryngeal  phthisis  have  already  been 
described,  but  the  broad  features  of  the  pathology  must  again  be  pointed 
out  before  the  minute  changes  are  detailed.  Structural  changes  are  often 
preceded  by  obstinate  hyperiiemia,  which  cannot  be  distinguished  from 
chronic  catarrhal  laryngitis. 

TIdckerdiHi  of  the  tissues  constitutes,  when  due  to  the  deposit  of  tuber- 
cle, the  true  first  stage  (that  of  deposit),  the  amount  of  thickening  varying 
in  different  situations,  but  the  ary-epiglottic  folds  and  epiglottis  being 
more  frequently  infiltrated  and  swollen  to  a  greater  extent  than  any  other 
parts;  in  the  second  stage  small  ulcers  form,  which  afterward  coalesce  and 
produce  larger  ulcers  (the  secondary  tubercular  ulcers  of  Rokitansky). 
Chronic  oedema  almost  always  accompanies  or  follows  the  tubercular  de- 
posit. In  500  cases  of  laryngeal  phthisis  which  I  examined  during  life, 
there  was  evidence  of  oedema  165  times.  In  many  of  these  cases  the  ob- 
servation was  made  in  an  early  stage  of  the  malady,  and  no  doubt  the 
tendency  to  oedema  increases  as  the  disease  advances.  Thus  in  100  autop- 
sies of  laryngeal  phthisis,  oedema — circumscribed  or  general — was  pres- 
ent in  Tl  instances.  The  following  tal)le  shows  the  results,  as  regards 
thickening  and  ulceration,  in  the  different  parts  of  the  larynx: 


Table  E. 

Pathological  Mesults  in  500  Cases  examined  during  Life. 


Epiglottis. 
Thickening. .  .   175 

Arytenoid  Carti- 
lage or  Ary- 
epiglottic  Fold. 

397 

Ulceration. . .  .    Ill 

52 

Vocal     Vent. 
Cords.     Band. 


Inter- 

arytenoid 

Folds. 

173       113         101 
157        97  92 

Thickening,  either  general  or  circumscribed,  was  present  in  every  case; 
tliickening  with  ulceration  in  193  cases.  In  my  100  cases  examined  after 
death,  however,  I  found  ulceration  in  97  cases,  as  will  be  seen  from  the 
annexed  table: 


'  This  is  the  number  of  cases  of  ulceration  of  the  larynx  ;  about  fifty  of  these,  or 
14  per  cent.,  were  probably  non-tubercular. 
-  Prager  Vierteljahrschritt,  ii.,  1856. 

18 
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Table  F. 

Post-mortem   (Ncd-ed  Eye)  Ajypearaiices  of  Mucous  Membrane  ht  100 

Cases. 


Epiglottis. 

Arytenoid  Carti- 
lage or  Ary- 
epiglottic  Fold. 

Thickenin_£r 

...81 

97 

Ulceration . 

...69 

78 

Tocal         Vent. 
Cords.       Band. 


Tnter- 

arytenoid 

Folds. 

81  95  93 

89  91  91 

There  was  also  necrosis,  "with  separation  of  perichondrium  by  pus,  in 
15  cases;  perichondritis  (thickening  of  perichondrium)  in  11  cases,  with- 
out apparent  separation  of  perichondrium;  and  ossification  of  cartilages 
in  79  cases. 

Tubercular  infiltration,  according  to  Heinze,  is  present  in  about  half 
the  cases  of  laryngeal  phthisis,  but  it  has  appeared  to  me  to  occur  much 
aiore  frequently.  The  deposit  can  often  be  recognized  macroscopically  as 
a  smooth,  elastic,  3'ielding  swelling  of  grayish  white  or  grayish  yellow  color, 
which  on  its  surface  frequently  shows  a  whitish  yellow  deposit,  either  col- 
lected in  little  masses  or  confluent.  Microscopically  the  appearance  is  very 
characteristic.  There  is  general  thickening  of  the  diameter  of  the  mucous 
membrane  {equally  affecting  both  the  mucosa  aiid  submucosa),  so  that  it 
becomes  from  three  to  four  times  its  ordinary  thickness.  This  is  most  con- 
spicuous in  the  covering  of  the  arytenoid  cartilages,  in  the  ary-epiglottic 
folds,  and  in  the  epiglottis.  As  regards  the  epithelium,  until  ulceration 
has  actually  taken  place  there  is  no  great  change,  even  when  there  is  con- 
siderable deposit  of  tubercle  beneath  the  epithelial  structures — a  circum- 
stance which  is  opposed  to  the  view  that  tubercular  infiltration  is  due  to 
the  corrosive  action  of  the  sputa.  The  deposit  consists  of  tubercles,  which 
are  made  up  of  more  or  less  circumscribed  collections  of  cells  of  various 
shapes  and  sizes,  having  a  somewhat  concentric  arrangement  upon  a  scaf- 
fold of  lymphoid  reticulum.  The  tubercles,  some  very  small,  and  some  a? 
large  as  a  millet-seed,  have  frequently,  in  their  centre,  a  "giant  cell," 
around  which  are  lymphoid  cells,  and  some  few  larger  cells  with  nuclei  of 
high  refracting  power.  The  tubercular  deposit  is  found  both  in  the  mu- 
cosa and  in  the  submucosa,  but  always  above  the  layer  containing  the 
mucous  glands.  It  is  sometimes  deposited  uniformly  through  the  thick- 
ness of  the  mucous  membrane,  but  is  much  more  commonly  found  in  the 
most  superficial  layer  of  the  mucosa,  immediately  beneath  the  epithelium. 
In  the  deeper  layers  of  the  mucosa  both  the  tubercles  and  the  round  cells 
are  less  abundant.  Occasionally  we  meet  with  deposits  of  tubercle  near 
the  epithelium,  whilst  the  tissue  between  the  deposit  and  the  epithelium 
contains  a  few  round  cells  and  many  capillary  vessels,  but  no  tubercle — a 
circumstance  which  further  tends  to  show  that  the  tubercular  ulcer  origi- 
nates through  perforation  from  tolthin,  not  from  without.  The  tubercle 
is  of  different  date:  sometimes  it  shows  fatty  degeneration  at  its  centre, 
sometimes  such  complete  caseation  that  only  its  walls  remain. 

In  describing  the  microscopical  appearances  I  have  made  largo  use  of 
the  valuable  work  of  Heinze  already  referred  to.  Until  the  publication 
of  his  essay  I  had  not  given  my  attention  to  the  minute  histology  of  this 
important  disease,  but  since  then  my  brother.  Dr.  Stephen  Mackenzie,  has 
made  cai'eful  microscopical  examinations  of  my  recent  pathological  sped- 
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mens,  and   has  furnished  me  with  the  following  report,  which,  it  will  be 
seen,  fully  confirms  Heinze's  observations: 

'*  In  tlie  sjjecimens  submitted  to  me,  the  epithelium  presents  no  im- 
portant alterations.  The  nmcosa  and  submucosa  arc  groatlv  swo11(mi 
and  ocdematous,  and  infiltrated  throughout  with  lymphoid  cells,  w^hich 
occur  both  as  a  general  infiltration  and  in  more  or  less  circumscribed  col- 
lections with  a  somewhat  concentric  arrangement.  These  collections  arc 
supported  by  a  delicate  reticulum,  and  their  centres  are  often  pale  and 
necrotic.  The  circumscribed  collections  of  lymphoid  cells  frequently  en- 
close two,  three,  or  more  large  plates  or  spheres  of  protoplasm  contain- 
ing a  great  number  of  ve- 
sicular nuclei  and  delicate 
peripheral  filamentous  pro- 
cesses (giant  cells).  The 
appearances  are,  indeed, 
similar  to  that  which  is  seen 
in  tubercular  diseases  wher- 
ever occurring.  In  the  lar- 
yngeal mucous  membrane 
there  appears  to  be  a  gene- 
ral infiltration  (such  as  is 
commonly  observed  in 
chronic  inflammation),  as- 
sociated with  more  or  less 
well-defiued  and  often  co- 
alescing tubercles.  As  re- 
gards the  position  of  the 
latter,  they  occasionally  ap- 
pear to  be  placed  laterally 
to  arteries,  but  this  may  be 
only  accidental,  the  irregu- 
lar course  of  the  vessels 
in  the  laryngeal  mucous 
membrane  not  being  favor- 
able to  tracing  any  relation- 
ship. Sometimes  they  are 
close  to  the  dilated  ducts 
of  the  mucous  glands,  which 
show  some  alterations.  In 
parts  both  acini  and  ducts 
are  dilated,  and  whilst  containing  small  round  cells,  they  are  surrounded 
h)v  a  considerable  amount  of  cellular  infiltration.  The  tubercles  occur  at 
aU  depths  from  close  beneath  the  epithelium  to  near  the  cartilages.  None 
are  free  on  the  surface,  except  where  it  is  ulcerated. 

The  cartilaginous  framework  of  the  larynx  shows  the  effects  of  tuber- 
culosis in  various  ways.  Perichondritis  is  characterized  by  the  abundance 
of  pus-cells  between  the  bands  of  the  perichondrium.  The  suppuration  is 
sometimes  so  active  that  the  whole  structure  may  disapj^ear,  and  the  car- 
tilage lie  loose  in  an  abscess.  The  intercellular  substance  of  the  hyaline 
cartilages  first  becomes  opaque,  and  afterward  shows  signs  of  fatty  degen- 
eration, whilst  the  elastic  fibres  of  the  epiglottis  become  infiltrated  with 
pus,  and  the  cartilage  cells  disappear  hy  fatty  degeneration.  According 
to  Heinze,  perichondritis  only  occurs  when  the  tubercular  process  ap- 
proaches the  cartilages  or  reaches  the  perichondrium,  neither  perichondri- 


it^'-^m^^-^'w^ 


Fig.  81. — Section  throuch  thcRifjht  Ary-ppiplottic  Fold,  phow- 
ing  Tubercles  in  Sub-mucosa:  a,  TubL-rules;  6,  JVlucous  Glands. 
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tis  nor  cliondritis  being  ever  met  witli  in  cases  of  catarrhal  ulceration  of 
the  larynx.  I  feel  convinced,  however,  that  this  view  is  incorrect,  and 
that  perichondritis  occasionally  supervenes  in  cases  of  long-standing  but 
simple  chronic  laryngitis.  Heinze  maintains  that  the  largest  swellings 
met  Avith  in  laryngeal  phthisis  are  not  due  to  perichondritis,  but  to  tuber- 
culosis of  the  mucous  membrane,  and  that  in  cases  of  perichondritis  the 
tumefaction  is  often  very  slight. 

Ulceration  is  the  common  sequel  of  the  deposit  of  tubercle  in  the  mu- 
cous membrane  of  the  larynx.  Friedrich  has  stated  that  the  larynx  is 
most  frequently  affected  on  the  same  side  as  the  lungs,  but  I  have  not 

found  this  to  be    the  case.     On 
-  o  o  this  subject  Heinze  remarks  that 

/':^:^-3^'^'^3'(yo /'/'')  during  life  it  is  impossible  to  be 

•  y/zc/,   ^ ;-  •k-r-r/  -<i.i  ^-^/,  /e>  certain  that  the  apparently  sound 

lung  is  intact;  and  further,  that 
on  post-mortem  examination  it 
is  rare  to  find  the  ulceration  en- 
tirely confined  to  one  side.  In 
fifty  cases  of  pulmonary  phthisis 
in  which  there  was  laryngeal  ul- 
ceration, he  observed  tubercular 
ulceration  of  the  larynx  in  forty 
cases,  non-tubercular  ulceration 
of  the  larynx  (but  tubercular  ul- 
ceration of  the  trachea)  in  seven, 
„     ^    „  ^.      ^       ^^  ^     ,    .  ^.     ■,..        and  three  in  which  there  was  no 

Fig.  82.— Portion  or  one  of  Tubercles  in  preceding  I  ig.  ,  i       •  m    1  1  i 

more  highly  magnified  to  show  Giant  Culls.  tuberculosis.      1  ubercular  ulcer- 

ation io  cliaracterized  by  the  pres- 
ence of  tubercles  in  the  edges  or  bases  of  the  ulcers,  but  ulcers  must  also 
be  regarded  as  tubercular,  even  though  no  characteristic  tubercle  is  pres- 
ent, when  giant-cells  are  found  (either  alone  or  associated  with  round 
cells)  diffusely  infiltrated  in  a  reticular  structure. 

A  few  Avords  are  required  as  regards  the  special  tissues  of  the  larynx. 
Sometimes  the  tubercular  process  commences  in  the  glanchdce,  the  de- 
posit of  round  cells,  in   the  interstices   between  the  acini  gradually  en- 
croaching on  the   membrana  propria,  and  leading  to  the  destruction  of  j 
the  acinous  structure,  so  that  a  capsule  which  in  a  state  of  health  would  j 
contain  twenty  or  thirty  acini  is  found  holding  only  four  or  five  of  these  i 
bodies.     At  last  the  capsule  is  destroyed,  and  there  onl\^  remain  isolated! 
portions  of  degenerate  gland  structure.     The  ducts  of  the  glands  have 
the  greatest  power  of  resistance,  and  are  often   found  in  the  tubercular 
infiltration  intact  with  perfect  cylindrical  epithelium.     Tubercular  ulcers] 
commencing  in  the  glands  have  been  carefully  described  by  Rindfleisch,' 
who  observes  that  they  begin  at  the  mouths  of  the  mucous  glands,  and  in' 
appearance  are  circular,  and  flat  or  funnel  shaped,  with  narrow  but  ex- 
tremely yellow  borders.     On  section  of  the  arteries,  a  mass  of  round  cellsi 
is  often  found  partly  outside  the  adventitia,  but  for  the  most  part  amidst! 
its  fibres.     Sometimes  there  is  an  abundance  of  tubercles,  some   recentj 
and  some  of  old  date,  showing  signs  of  caseation.     In  these  cases  the  ad- 
ventitia is  generally  destroyed,  whilst  the  muscularis  and  intima   of  the! 
arteries  almost   always   remain    intact.     The   muscularis   of   the  veins   is, 
however,  much  more  easily  destroyed,  and  the  lumen  of  the  vessels  un- 


'  Lebrb.  d.  Path.  Gewebelehre,  iv.  Aufl.,  1875,  p.  325. 
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dergoes  great  modification  and  contractions.  The  capillaries  show  the 
same  power  of  resistance  as  the  arteries,  their  endothelial  cells  generally 
remaining  unchanged,  and  their  walls  of  normal  strength.  The  capillaries 
are  often  found  in  excess  between  the  tubercular  deposit  and  tlie  lower 
]a\'er  of  the  superjacent  epithelial  cells.  Tubercle  is  very  seldom  de- 
tected within  the  muscular  structures,  but  Friinkel '  found  the  contractile 
substance,  the  perimysium  internum  and  corpuscles  in  a  state  of  fatty  de- 
generation. He  states  that  the  muscle-corpuscles  were  increased  either 
in  number  or  size  in  all  the  muscles  he  examined.  Heinze  rarely  met' 
with  changes  in  the  muscular  structure,  but  in  two  cases  tubercles  were 
present.  Once  a  small  fresh  tubercle  was  found  between  the  fasciculi, 
and  once  the  deposit  was  in  such  abundance  that  only  the  section  of  two 
or  three  separated  fibres  remained  in  the  midst  of  the  tubercle.  In  a  few 
cases  Heinze  found  the  muscle-corpuscles  increased  in  number.  It  may  be 
stated  that  these  changes  in  the  structure  of  the  muscles  are  the  results 
of  chronic  nutritive  deviations,  and  not  specially  characteristic  of  the  tu- 
bercular process. 

Uia(/nosis. — Where  the  characteristic  semi-solid  pyriform  swellings 
of  the  ary-epiglottic  folds  are  present  it  is  almost  impossible  to  mistake 
the  disease  ;  but  where  the  thickening  is  not  of  such  a  defined  character 
the  diagnosis  is  not  quite  clear.  The  examination  of  the  lungs  will  some- 
times confirm  a  doubtful  diagnosis,  and  where  auscultation  yields  nega- 
tive results,  a  careful  search  should  be  made  in  the  sputa  for  the  elastic 
tissue  of  the  lung. 

The  conditions  which  are  most  likely  to  give  rise  to  an  error  are 
chronic  laryngitis,  chronic  cedema,  and  syphilitic  thickening  or  ulceration. 
In  chronic  laryngitis  the  swelling  is  generally  much  less  than  in  laryngeal 
phthisis,  whilst  there  is  more  hypenemia  ;  in  CBdema  the  much  greater 
transparency  of  the  swelling  differentiates  it  from  phthisis,  though  it  must 
be  admitted  that  in  advanced  laryngeal  phthisis  cedema  is  usually  added 
to  tiie  tubercular  infiltration. 

In  syphilis  the  thickening  is  very  irregular,  and  the  ulcers  are  gener- 
ally large  and  solitary,  and  hence  frequently  unilateral  ;  they  are  also 
conunoidy  surrounded  by  an  inflamed  areola.  In  phthisis,  on  the  other 
hand,  the  swelling  is  more  smooth  and  uniform,  whilst  the  ulcers  are  small, 
numerous,  scattered,  and  situated  on  a  pale  ground.  The  two  diseases 
differ  also  as  to  the  parts  they  attack.  Thus,  when  syphilis  assails  the 
epiglottis,  it  is  the  lingual  surface  and  free  edge  which  generally  suffer  ; 
whilst  in  tubercular  ulceration,  though  the  free  edge  of  the  epiglottis  is 
often  attacked,  it  is  the  under  surface  and  base  which  are  more  generally 
and  more  deeply  affected.  In  both  diseases  the  whole  valve  may  be  eaten 
away,  but  this  result  is  seen  far  more  often  in  syphilis  than  in  phthisis. 
Ulceration  over  the  arytenoid  cartilages  is  comparatively  rare  in  syphilis, 
but  very  common  in  tuberculosis,  and  the  same  observation  is  applicable 
to  the  ventricular  bands  and  the  anterior  commissure  of  the  vocal  cords. 
Both  diseases  attack  the  vocal  cords  very  frequently,  but  while  phthisis 
generally  affects  both  vocal  cords,  in  syphilis  one  cord  alone  is  not  uncom- 
monly ulcerated. 

The  ulcerations  in  laryngeal  phthisis  may  be  extensive,  but  the  actual 
loss  of  substance  which  takes  place  is  not  generally  so  great  as  in  tertiary 


'  TJeber  pathol.  Veranderungen  d.  Kehlkopfmueculatur  bei  Phthisikem,  Virchow's 
Archiv,  71-73,  1877. 
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syphilis.  For  further  observations  on  differential  diagnosis,  the  reader 
is  referred  to  the  article  on  Sypliilis,  page  203. 

Catarrhal  ulcerations  are  nearly  always  very  superficial,  so  that  they 
have  more  the  cliaracter  of  erosions,  and  are  most  common  on  the  vocal 
cords.  Non-tubercular  ulceration  may,  of  course,  supervene  in  a  person 
suffering  from  pulmonary  phthisis,  and  such  ulcerations  may  afterward  be- 
come tubercular  through  the  deposit  of  tubercles. 

l*rog)iosis. — The  prognosis  of  laryngeal  phthisis  is  always  extremely 
unfavorable,  and  it  is  not  certain  that  any  cases  ever  recover.  Of  all  the 
cases  of  laryngeal  phthisis  that  I  have  ever  seen,  I  only  know  of  four  in 
which  I  have  reason  to  believe  that  the  disease  was  entirely  arrested.  In 
these  instances — in  all  of  which  there  was  deposit  in  the  lungs,  and  in  one 
a  cavity — the  laryngeal  signs  of  the  disease  disappeared,  whilst  those  ap- 
pertaining to  the  lungs  remained  stationary  and  retrograded.  In  consid- 
ering the  probable  duration  of  life,  the  age  and  family  history  of  the  pa- 
tient, the  character  and  stage  of  the  lung  disease,  the  amount  and  kind 
of  expectoration,  the  frequency  of  the  pulse,  the  temperature  of  the  body, 
the  rate  at  which  loss  of  weight  takes  place,  are  the  main  criteria.  These 
.various  matters  are  discussed  in  detail  in  the  text-books  of  medicine,  and 
in  monographs  on  phthisis,  and  it  need  only  be  remarked  here  that,  as  a 
rule,  patients  from  eighteen  to  twenty-five  years  of  age  succumb  most 
quickly,  and  that  where  there  is  a  strong  family  predisposition  to  tuber- 
culosis the  fatal  issue  is  sooner  reached.  Disease  ■iorVAiV^  the  larynx  is  less 
rapidly  fatal  than  when  the  morbid  process  attacks  its  outer  portions;  in 
other  words,  if  the  epiglottis,  or  ary-epiglottic  folds  are  infiltrated  or  ulcer- 
ated the  disease  terminates  more  quickly  than  when  the  ventricular  bands 
or  vocal  cords  are  the  seat  of  the  disease.  This  is  accounted  for  by  the  fact 
that  ulceration  of  the  more  exposed  portions  of  the  larynx  interferes  most 
with  the  act  of  deglutition,  and  hence  favors  marasmus,  d^ter is  paribus, 
the  greater  the  amount  of  infiltration  the  more  unfavorable  the  progno- 
sis ;  and  in  cases  in  which  there  are  numerous  scattered  ulcers,  without 
much  thickening  of  the  mucous  membrane,  the  progress  is  slower  than 
where  there  is  general  infiltration. 

The  following  is  the  duration  of  life  (in  months)  after  the  throat- 
symptoms  had  begun  to  be  troublesome  in  100  cases  subjected  to  post- 
mortem examination.  It  will  be  seen  that  in  the  greatest  number  of 
cases  death  occurred  in  from  twelve  to  eighteen  months,  and  that  06  per 
cent,  occurred  between  six  months  and  two  years.  Further,  it  is  to  be 
observed  that  very  few  patients  lived  more  than  two  years  and  a  half,  and 
very  few  died  before  six  months: 


Table  G. 
Duration  of  Life  after  Throat-symptor^is  had  become  Troublesome. 


No.  of  Cases. 
Duration  of  Life  in  Months. 

1 49 

2 42  to  48 

4 3G  to42 

5 30  to  36 

13 24  to  30 


No.  of  Cases. 
Duration  of  Life  in  Months. 

19 18  to  24 

30 12  to  IS 

17 6  to  12 

4 3  to    6 

5 under  3 


Treatment. — The  constitutional  treatment  must  be  the  same  as  that 
commonly  employed  in  tubercular  disease  of  the  lungs.     As  regards  local 
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remedies,  the  plan  already  recommended  for  chronic  larvng'itis  sometimes 
gives  relief — the  application  of  mineral  astringents,  by  diminishing  the  ir- 
ritability of  the  nmcous  membrane,  often  quieting  the  cough.  Of  these 
T  liave  found  percliloride  of  iron  (  3  ]•  Jid  3  j.)  the  most  serviceable.  In 
the  early  stages,  Dr.  Porter  *  has  observed  excellen.t  results  from  local 
applications  of  a  solution  of  sulphate  of  iron  and  ammonia.  In  some 
cases  soothing  inhalations  of  benzoin  or  hop  act  very  beneficially,  ^^'hen 
the  cough,  however,  becomes  very  troublesome,  no  treatment  gives  so 
much  relief  as  the  insufflation  of  morphia.  One-eighth  of  a  grain  diluted 
Avith  starch  should  be  blown  down  twice  a  day,  and  as  the  disease  ad- 
vances the  dose  should  be  increased  to  one-fourth  or  one-half  a  grain. 
It  is  important  to  get  the  larynx,  as  far  as  possible,  cleared  of  the  masses 
of  mucus  which  often  cover  it,  before  the  powder  is  introduced;  and  the 
patient  should  endeavor  not  to  cough  for  a  few  minutes  after  the  ajiplica- 
tion  has  been  made.  This  treatment  relieves  the  cough,  and  generally 
removes  the  distressing  odynphagia,  wiiich,  by  preventing  the  patient  tak- 
ing a  proper  amount  of  food,  hurries  on  the  fatal  issue.  The  fact  that 
the  maximum  local  anaesthesia  is  obtained  in  rather  less  than  an  hour  fur- 
nishes the  indication  for  the  time  of  administration  of  the  powder  in  ref- 
erence to  taking  food.  When  there  is  much  oedema,  scarification  affords 
relief.  These  are  the  simple  measures  which,  after  trying  many  plans  of 
treatment,  I  have  been  induced  to  adopt.  Other  physicians,  however,  have 
recommended  various  procedures,  some  of  which  may  be  here  referred  to. 
Thus  Dr.  Schnitzler*  advises  insufflation  of  nitrate  of  silver,  or  acetate  of 
lead  diluted  with  sugar  of  milk;  whilst  Dr.  Marcet '  recommends,  as  a 
local  application,  a  solution  of  iodine  in  olive  oil — twenty  grains  of  iodine 
with  five  grains  of  iodide  of  potassium  in  an  ounce  of  oil,  and  further  ad- 
vises that  this  iodized  oil  should  be  rubbed  into  the  skin  of  the  neck  over 
the  larynx.  Dr.  Marcet  also  advises  scarification  "in  the  swollen  and  in- 
durated form  of  laryngeal  phthisis."  Believing  that  the  tubercular  pro- 
cess originates  in  a  high  state  of  local  vascularity,  which  is  "  followed  by 
an  abnormal  function  residing  in  the  tissue  and  exerted  upon  the  blood,"  he 
considers  "that  by  the  puncture  of  the  inflamed  part,  and  the  consequent 
relief  of  the  vessels,  fresh  blood  is  admitted  into  the  capillaries,  and  the 
normal  vital  force  of  the  tissue  is  again  called  into  action."  In  this  way 
he  supposes  that  the  morbid  process  may  be  temporarily  arrested  ;  thougli, 
of  course,  the  primary  deposit  may  continue  as  a  cause  of  irritation  and  in- 
flammation. When,  however,  the  mucous  membrane  is  e:rtensivcl)/  infil- 
trated with  tubercular  deposit,  Dr.  Marcet  thinks  that  scarification  should 
be  withheld.  Dr.  Krishaber*  considers  that  cauterization  with  Vienna 
paste  of  the  outside  of  the  neck  just  over  the  thyroid  cartilages,  has  of- 
ten been  productive  of  the  best  results.  He  directs  that  the  wound  should 
be  kept  in  a  state  of  suppuration  for  one  or  more  months. 

AVhere  the  patient  can  swallow  to  a  slight  extent,  but  experiences  dif- 
ficulty from  food  occasionally  entering  the  larynx,  he  should  be  directed 
to  take  thickened  liquids.  A  little  arrowroot,  corn  flour,  or  isinglass,  may 
be  used  for  giving  a  proper  consistence  to  the  fluids.  By  thickening  the 
tlrink  it  will  be  much  less  likely  to  pass  beneath  the  edges  of  the  epiglot- 
tis into  the  larynx.     It  is  also  well  to  direct  the  patient  to  take  the  drink. 

'  Tubercular  Laryngitis,  Trans.  Missouri  Strite  Med.  Assn.,  1878. 
'•'  Ueber  Kehlkopfgeschwiire.  Wien.  M'd.  Presse,  No.  14.  u.  f.  18G8. 
^  Clinical  Notes  ou  Diseases  of  the  Larynx,  Loudon,  186!),  pp.  94  and  135. 
*  Loc.  cit.  p.  073. 
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at  a  draught — not  to  sip  it.  This  mode  of  procedure  makes  the  act  of  deg- 
lutition continuous,  instead  of  intermittent,  and  under  these  circumstances 
the  passage  of  food  into  the  larynx  is  much  less  likely  to  occur.  When 
tlie  })atient  is  unable  to  swallow  at  all,  life  may  be  often  prolonged  by 
feeding  him  with  the  oesophageal  tube.  As  already  pointed  out,  the  dys- 
phagia at  this  stage  of  the  disease  is  generally  due  to  the  act  of  degluti- 
tion being  imperfectly  performed  from  non-closure  of  the  larynx  by  the 
epiglottis,  not  to  obstruction  in  the  food-tract  caused  by  the  thickened 
epiglottis  and  arytenoid  cartilages.  It  is  from  food  "  going  the  wrong 
way,*'  not  from  the  fact  of  its  being  prevented  passing  down  the  gullet, 
that  the  difficulty  in  swallowing  arises.  Hence  there  is  generally  very 
little  difficulty  in  introducing  the  CEsophageal  tube.  (See  Oesophageal  In- 
struments.) Tlie  fatal  termination  of  phthisis  is,  of  course,  much  accel- 
erated if  the  supply  of  food  is  to  a  great  extent  cut  off,  and  I  may  observe 
that  I  have  prolonged  life  for  many  weeks  bv  giving  food  and  stimulants 
in  the  way  described.  Alcoholic  liquids,  which  the  irritability  of  the  throat 
would  not  allow  to  pass,  can  be  readily  introduced  into  the  system  by  this 
method.  Nutritive  enemata  can  be  employed  instead  of  the  cesophageal 
tube,  but  the  results  of  this  method  are  less  satisfactory. 

If  there  is  much  dyspnoea  tracheotomy  should  be  performed,  but  the 
effect  of  the  operation  is,  as  a  rule,  only  to  prolong  a  miserable  existence. 
I  cannot  recommend  the  operation  as  in  any  sense  curative,  and  quite  agree 
with  Dr.  Solis  Cohen,  Avho  remarks '  that  "  it  cannot  be  curative,  either 
directly  or  indirecth',  and  is  only  justifiable  to  ward  off  asphyxia  from 
cedema,  tumefaction,  or  impaction  of  necrosed  cartilage."  It  is  true  that 
cases  have  been  published  by  Dr.  Serkowski '  and  Dr.  Ripley  '  which  are 
opposed  to  this  view,  but  I  cannot  accept  these  cases  as  establishing  tra- 
cheotomy as  a  curative  operation  in  laryngeal  phthisis.  In  one  of  Ser- 
kowski's  cases  the  patient  survived  the  operation  three  years,  and  after 
death  the  lungs  showed  evidence  of  far  advanced  phthisis,  but  it  is  highly 
probable  that  the  tubercular  affection  was  developed  long  after  the  trachea 
had  been  opened;  and  in  his  other  case  there  is  no  proof  that  the  patient 
was  really  suffering  from  laryngeal  phthisis.  In  Dr.  Ripley's  case  the  op- 
eration certainly  prolonged  the  patient's  life,  but  was  in  no  sense  curative. 
In  opposing  tracheotomy  in  laryngeal  phthisis,  except  when  there  is  ur- 
gent dyspnoea,  I  differ  entirely  from  my  accomplished  pupil  Dr.  Beverley 
Robinson,  who  observes  that  in  order  "to  obtain  these  latter  {i.  e.,  favor- 
able results)  it  seems  indicated  not  to  delay  the  operation,  but  rather  to 
perform  it  so  soon  as  the  nature  of  the  disease  is  obvious,  and  other  means 
appear  of  no  avail."  During  the  last  twenty  years  I  have  performed  tra- 
cheotomy in  a  few  cases  of  laryngeal  plithisis — perhaps  a  dozen — but,  al- 
though it  has  often  relieved  urgent  dyspnoea,  I  cannot  recall  a  single  in- 
stance in  which  the  operation  delayed  the  pathological  process.  Far  from 
giving  rest  to  the  larynx,  the  wearing  of  a  canula,  in  my  opinion,  tends  to 
irritate  the  windpipe. 

'  Diseases  of  the  Throat.  2d  edition.  New  York,  1879,  p.  516. 

«  AUgern.  Med.  Chi.  Zeitung,  Aug.  1878.  ' 

^  Beverley  Robinson  :  Op.  cit. 
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Latin  Eq. — Pcricliondritis  laryngea  et  Necrosis  cartilaginum. 
French  Kq. — Perlclioiulrite  laryngee  et  Necrose  des  cartilag'es. 
German  Kq. — EntziiiiJung  des  Perichondriums  des  Kehlkopfs  und  Ne- 
crose des  Knorpels. 
Italian  Eq. — Pericondrite  della  laringee.     Necrosi  delle  cartllagini. 

Definition. — Inflammation  of  the  perichondrium  of  the  larynx,  and  ne- 
crosis (or,  more  strictly  speaking,  caries)  of  the  cartilages,  the  latter  being 
generally  dependent  on  the  former.  In  slight  cases  the  morbid  process  is 
no  doubt  often  arrested,  slight  enlargement  of  the  cartilage  remaining, 
whilst  in  syphilis  extrusion  of  a  part  or  whole  of  the  affected  cartilage 
may  take  place  ;  in  other  cases,  however,  when  an  abscess  forms,  hectic 
fever  almost  invariably  supervenes  and  death  follows. 

History. — This  affection  was  first  described  by  Hormann  '  in  1791,  and 
Albers,'  gave  a  somewhat  fuller  account  of  the  disease  fifty  years  later, 
but  Riihle  first  described  it  in  detail.  Dittrich,'  Pitha,^  ami  ^Vilks'  sub- 
sequently reported  cases,  but  it  was  only  when  diseases  of  the  larynx  be- 
gan to  be  investigated  with  the  laryngoscope  tliat  any  considerable  atten- 
tion was  devoted  to  the  subject.  Since  then  cases  have  been  published 
by  Tiirck,"  Retslag,'  Scheck,*  Gerhardt,^  Schroetter,'"  myself,"  and  the 
subject  has  been  treated  by  Ziemssen  ''  with  his  usual  ability. 

Etiology. — The  disease  is  most  common  between  the  ages  of  twenty 
and  forty,  and  the  fact  that  it  occurs  very  frequently  as  a  sequel  to  laryn- 
geal phthisis  accounts  for  the  greater  incidence  of  the  affection  at  that 
period  of  life.  I  have  notes  of  its  occurrence  in  fortv-five  autopsies;  but 
I  have  met  with  it  during  life  in  many  other  cases,  especially  in  phthisis 
and  syphilis.  Men  are  more  subject  to  the  disease  than  women,  and  in 
the  forty-live  autopsies  thirty-three  of  the  subjects  were  males  and  twelve 
females.  The  following  table  gives  some  information  as  regards  the  ages 
of  the  patients: 

'  Von  einer  in  Vereiterung  ubergjehpnden  Ilulspntziindunp  Sammlun?  auserlesener 
AbhaudUiiigen,  Leij)zig.  IT'Jl.  Kjiaiul  lias  been  icferred  to  l>y  soiiio  .-mtliors  as  liaving 
mentioned  the  subject  of  the  disease  of  tlie  cartilages  of  the  larynx,  but  he  only  de- 
Bciibcs  one  case  in  which  dysphagia  was  said  to  occur  from  premature  ossification  of 
the  cricoid  and  arytenoid  cartilngtss. 

'■'  Einige  Kraukheiten  der  Kehlkopfsknorpel,  Griife  uud  AValtber's  Journal  d.  Chirurg. 
imd  Augenhlk  ,  xxix.  1840. 

••  PrMg.  Viertelj.,  iii.  1850. 

Mbid.,  Bd.  i.,  1857. 

'  Trans.  Path.  Soc,  IS'S. 

«  Wieu.  Jlediz.  Z<nt..  ISGl.  No.  50.  and  18fi3.  No.  9. 

'  Ueber  Perichondritis  Larynpea,  Di.'sertatio,  Berlin. 

"  Intelligenzbliitt.  1872.  No.  '1^ 

»  Archiv  f.  Klin.  Med.,  Bd.  xi.  p.  24. 

'°  Loc.  oit  .1871. 

"  Tr.ans,  Path.  Soc,  vol.  xxii. 

"  Cyclop,  of  the  Prac.  of  Med.,  vol.  vii.  p.  814. 
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FoKTY-FivE  Autopsies, 
In  which  jyiscrosis  of  the  Cartila</es  was  j'^resent. 


Ages. 

Ages. 

From  10  to  20  vears.  . 
"      20  to  30"    "    .. 
"      30  to  40      "    .  . 

.      0 
.   IG 
.   11 

From  40  to  50  vears . . 
"      50  to  go"    "    .. 
"      GO  to  70      "    .  . 

..   9 

.  5 

..  4 

In  three  non-fatal  cases  the  disease  affected  the  upper  part  of  the  alae 
of  the  thyroid  cartilage  (two  the  right  plate  and  one  the  left  plate), 
and  there  were  small  external  abscesses  in  the  neck.  I  have  also  seen  the 
disease  during  life  in  four  cases  of  cut-throat.  In  the  forty-five  autop- 
sies (see  Patliologv,  page  284),  nineteen  occurred  in  laryngeal  phthisis, 
ten  in  carcinoma,  six  in  tertiary  syphilis,  four  in  typhoid  fever,  two  in 
chronic  laryngitis,  and  three  were  examples  of  primary  chondritis.  These 
cases  of  primary  inflammation  of  the  cartilage  all  occurred  in  patients  over 
sixty  years  of  age;  two  were  men  and  one  a  woman.  One  of  them  suf- 
fered from  gout  in  the  hand.  My  statistics,  however,  are  not  at  all  relia- 
ble as  regards  the  relative  frequency  of  perichondritis  in  different  affec- 
tions, for  whilst  I  see  many  cases  of  phthisis,  cancer,  and  syphilis  of  the 
larynx,  I  scarcely  ever  meet  with  typhoid  fever;  indeed,  all  the  cases  of 
that  disease  in  which  I  found  disease  of  the  cartilage  came  under  my  no- 
tice formerly  at  the  time  that  I  was  physician  to  the  London  Hospital. 
Eetslag's  statistics  are  based  on  post-mortem  examinations  at  the  Patholo- 
gical Anatomical  Institution  at  Berlin,  and  are  of  more  value  for  illustrat- 
ing the  proportionate  frequency  of  the  primary  diseases.  In  his  experi- 
ence, out  of  twenty  cases  of  perichondritis,  tuberculosis  was  the  cause  ten 
times,  typhoid  fever  eight  times,  suppurative  pleurisy  once,  and  myelitis 
once.  As  a  primary  phenomenon  the  disease  is  very  rare.  But  in  addi- 
tion to  the  cases  which  have  occurred  in  my  own  practice,  Tiirck '  and 
Schroetter "  have  recorded  examples.  Rauchf  uss  '  has  also  reported  a  case 
in  a  child  three  3'ears  old. 

The  idea  of  Dittrich  *  that  the  disease  arises  from  ossification  of  the 
cricoid  cartilage,  leading  to  pressure  of  the  soft  parts  against  the  verte- 
bral column  and  subsequent  perichondritis,  is  probably  erroneous.  In  the 
three  cases  of  disease  of  one  of  the  ala?  of  the  th^-roid  cartilage  the 
patients  were  all  markedly  scrofulous,  and  I  believe  in  these  instances 
that  the  abscesses  in  the  neck  led  to  exposure  of  the  cartilage  and  ulti- 
mately to  its  necrosis. 

Syynptoms. — The  svmptoms  of  ^:)r/??2«ry  chondritis  are  more  marked 
than  those  of  secondary  inflammation  of  the  cartilage.  Dull  aching 
pain,  sometimes  felt  in  the  larynx  and  sometimes  in  the  pharynx,  with 
difficulty  of  swallowing,  was  present  in  each  of  my  three  cases,  and  after 
the  abscess  burst,  the  breath  was  very  fetid.  It  must  be  borne  in  mind 
that  in  my  cases  it  was  the  cricoid  cartilage  which  suffered  in  every  in- 
stance. In  the  secondary  disease  there  is  generally  so  much  oedema  that 
it  is  impossible  to  be  certain  as  to  the  condition  of  the  cartilages  during 
life.  The  tumefaction  in  these  cases  usually  even  masks  the  ulceration 
■which   is  almost  invarialily  present.     If,   however,  an   ulcer  be  visible,  a 


'  Klinik,  etc.,  p.  207  et  seq. 
3  Loc.  cit.  p.  243. 


'  Loc.  cit. 
*  Loc.  cit. 
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probe  "will  g'cnerally  detect  the  broken-down  cartilage.  Occasionally 
acute  jieriehondritis  is  followed  by  general  emphysema,  and  examples  of 
this  accident  are  recorded  by  both  Wiiks  and  Zienissen.  The  symj)toms 
vary  according  to  the  cartilage  affected.  A  necrosed  arytenoid  cartilage 
can,  indeed,  sometimes  be  seen  through  the  ulcerated  mucous  membrane, 
but  when  it  has  been  expectorated  its  absence  is  not  always  apparent. 
In  the  annexed  cut  (Fig.  83)  tlie  appearance  of  the  ary-epiglottic  fold  is 
shown  after  the  left  arytenoid  cartilage  had  been 
expectorated.  Even  partial  destruction  of  this 
cartilage  generally  causes  complete  immobility 
of  the  corresponding  vocal  cord,  probably  by 
giving  rise  to  anchylosis.  Necrosis  of  the  pos- 
terior plate  of  the  cricoid  cartilage,  according  to 
its  extent,  gives  rise  to  paralysis  of  one  or  both 
of  the  posterior  abductors  of  the  cords.  In  my 
three  cases  of  primary  chondritis,  the  mucous  ynJa*;;,p;Tvprear!a°!™  ^^^^ 
membrane  over  the  arytenoid  cartilage  and  the  pectomtion  of  Kight  Aotenuid 
upper  part  of  the  cricoid  cartilage  was  observed  '^'^'''g^- 
to  be  constantly  covered  with  pus,  but  in  no  instance  was  the  opening 
of  the  abscess  seen  during  life,  probably  owing  to  its  orifice  being  on 
a  posterior  surface  of  the  cricoid  cartilage.  The  symptoms  of  necrosis 
of  the  thyroid  cartilage  depend  on  whether  the  disease  be  intra-  or 
extra-laryngetd.  I  do  not  think  that  internal  disease  of  the  thyroid 
cartilage  can  be  diagnosed  with  certainty.  In  the  two  cases  that  I 
have  met  with,  the  necrosis  affected  the  inter-thyroid  plate,  and  was 
only  discovered  after  death.  AVhen  the  disease  communicates  externally 
with  the  neck,  the  necrosed  cartilage  can  be  easily  felt  with  a  probe.  In 
two  of  my  three  cases  I  was  able  to  inject  milk  into  the  larynx  through 
the  fistulous  track.  In  a  similar  instance  Professor  Ziemssen  also  suc- 
ceeded in  injecting  a  colored  fluid,  and  Schroetter  passed  a  probe  through 
the  fistula  into  the  larynx,  which  became  visible  in  the  laryngeal  mirror. 
The  following  statement  shows  the  number  of  times  each  cartilage  was 
affected  in  various  diseases: 


Necrosis  of  tue  Caetilages  in  Forty-five  Autopsies. 

Cricoid,  in  laryngeal  phthisis  (G  alone,  4  with  arytenoid) 10 

"              syphilis 1 

"              cancer 3 

'*              typhoid 4 

"              priniarv 3 

—  21 
Arytenoid,  in  laryngeal   phthisis  (11  alone,  4  with  cricoid) 11 

"  syphilis  (4  times    1   cartilage,  once   both    cartilages)      5 

"  cancer 6 

"  chronic   laryngitis  (lungs  hcalthv) 2 

—  24 
Thyroid,  in  laryngeal  phthisis 2 

'•  cancer . ; 1 

—  3 

Diagnosis. — Primarv   chondritis   or  primary   inflammation  of  tlie   in- 
vesting membrane  may  be  suspected   in  the  earlier  stages  of  the  disease 
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■when  there  is  a  dull,  aching,  or  boring  pain,  with  enlargement  of  some 
portion  of  the  framework  of  tlie  larynx,  but  without  much  hyperaimia  of 
the  mucous  membrane.  At  a  later  period  the  soft  tissues  generally  be- 
come involved,  and  the  action  of  one  or  both  the  vocal  cords  impaired. 
There  is  also  often  a  fetid  discharge.  In  secondary  inflammation  of  the 
perichondrium  its  condition  is  often  masked  by  the  swelling  of  the  mu- 
cosa and  submucosa,  but  perichondritis  may  be  surmised  if,  in  the  absence 
of  cicatricial  contractions,  there  is  much  distortion  of  any  part  of  the  la- 
rynx. AVhen  there  is  deep  ulceration  a  probe  can  very  often  be  passed 
through  the  opening,  and  the  necrosed  cartilage  at  once  recognized. 

Pathology. — In  secondary  inflammation  of  the  cartilages,  which,  as 
already  shown,  is  much  the  most  common  form,  the  morbid  process 
almost  always  commences  in  the  perichondrium.  The  fibrous  invest- 
ment of  the  cartilages  becomes  thickened,  its  individual  fibres  are  sepa- 
rated and  enlarged,  and  pus  forms  between  them.  At  a  later  period  a 
purulent  collection  takes  places  beneath  the  membrane,  which  thus  be- 
comes separated  from  the  cartilage,  and  the  latter,  deprived  of  its  vascu- 
lar supply,  undergoes  molecular  death.  The  affected  cartilage  is  often  of 
a  dark  gray,  or  even  black  color.  The  presence  or  absence  of  discolora- 
tion seems  to  depend  on  whether  there  is  communication,  through  ulcer- 
ation of  the  tissues,  between  the  cartilage  and  the  atmosphere.  Where 
this  communication  does  exist,  as  is  most  frequently  the  case,  the  surface, 
and  sometimes  even  the  entire  thickness  of  the  cartilage,  is  discolored. 
On  microscopic  examination  at  the  earliest  stages  the  cartilage  corpuscles 
are  found  to  be  broken  down,  and  they  ultimately  disappear  by  a  process 
of  fatty  degeneration.  The  intercellular  substance  first  becomes  thick- 
ened and  opaque,  and  subsequently  undergoes  a  retrograde  m.etamor- 
phosis  of  the  fibres  into  purulent  matter.  Occasionally  the  cartilages 
appear  to  undergo  a  kind  of  molecular  absorption,  and  then  seem  greatly 
atrophied.  An  example  of  this  condition  is  figured  by  Riihle.*  In  sec- 
ondary inflammation  of  the  cartilages  the  tissues  around  the  perichon- 
drium are  always  greatly  swollen  and  saturated  with  pus  or  serum. 

Prognosis. — The  prognosis  is  very  unfavorable  as  regards  life,  except 
in  very  slight  cases,  in  those  of  traumatic  origin,  or  where  syphilis  is  the 
cause  of  the  disease.  In  the  latter  case,  although  the  morbid  process  may 
be  arrested  after  tracheotoiny  has  been  performed,  contraction  of  the  la- 
ryngeal canal  generally  takes  place,  and  this  affection,  though  it  can  be 
palliated,  is  seldom  cured. 

Treatment. — In  the  acute  stage  of  the  disease  little  can  be  done  in 
the  way  of  treatment,  except  to  relieve,  as  far  as  possible,  the  hypera?mia 
or  oedema  of  the  superjacent  tissues.  The  former  condition  is  met  by 
the  usual  warm  soothing  inhalations,  the  latter  by  scarification.  Should 
primary  disease  of  the  cartilages  be  diagnosed,  two  or  three  leeches 
should  be  applied  to  the  neck,  as  nearly  as  possible  over  the  seat  of  the 
affected  cartilage,  and  repeated  every  other  day,  until  either  some  bene 
ficial  effect  is  produced  or  the  treatment  appears  useless.  Tracheotomy 
often  becomes  necessary,  and  even  in  phthisis  the  patient's  life  may  b 
prolonged  by  the  operation.  Where  the  posterior  plate  of  the  cricoi 
cartilage  is  the  seat  of  the  disease,  the  patient  may  be  fed  by  means  o 
the  oesophageal  tube  ;  in  one  of  my  cases  the  patient,  who  was  quite  un 
able  to  swallow  a  drop  of  fluid,  Avas  kept  in  a  state  of  perfect  nutritioa" 
for  nine  weeks  by  this  mode  of  feeding. 

'  Loc.  cit.  p.  1. 
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In  cases  of  syphilis  and  cut-throat,  or  in  any  condition  wliere  the 
inflammatory  process  is  arrested,  dilatation  of  the  contracted  laryni^eal 
jiassage  may  be  subsequently  effected,  and  there  are  various  mechanical 
measures  which  may  be  resorted  to.  Since  the  year  18G3  I  have  used  an 
instrument  for  this  purpose  (see  page  192),  but  must  confess  that  the 
results  have  been  disappointing.  The  thickening  of  the  cartilages,  and 
in  some  cases  the  collapse  of  the  cartilaginous  framework  from  the  fall- 
ing inward  of  its  walls,  the  density  of  the  cicatrized  tissues  in  syphilis, 
and  the  constant  tendency  Avhicli  these  fibrous  structures  show  to  rccon- 
tract,  render  treatment  very  tedious,  and  a  relapse  generally  follows  as 
soon  as  mechanical  treatment  is  discontinued.  In  order  to  meet  the 
many  difficulties  which  these  cases  present.  Professor  Schroetter,'  of 
Vienna,  has  devised  and  carried  out  a  method  by  which  he  has  in  many 
cases  greatly  increased  the  size  of  the  trachea,  and  in  some  instances  has 
enabled  the  patient  to  dispense  altogether  with  the  cantila.''  Dr.  Labus, 
of  Milan,'  has  also  completely  succeeded  in  one  case. 

In  the  first  stage  of  treatment,  Professor  Schroetter  employs  catheters 
and  rigid  vulcanite  tubes  of  graduated  sizes,  bent  at  a  convenient  angle 
for  introduction  into  the  larynx;  the  latter  taper  somewhat  toward  the 
point,  so  that  they  can  be  gradually  worked  into  the  stricture  by  the  use 
of  a  moderate  amount  of  force,  and  being  open  at  both  ends  breathing  is 
not  obstructed  during  the  operation.  In  order  to  prevent  the  patient 
from  blowing  or  coughing  particles  of  mucus  into  the  face  of  the  opera- 
tor, a  short  ])iece  of  curved  tubing,  which  can  be  turned  in  any  direction, 
is  fitted  to  the  proximal  end  of  the  dilating  tube.  When  the  calibre  of 
the  canal  has  been  increased  to  about  the  size  of  a  No.  15  bougie,  the 
second  stage  of  treatment  commences,  and  this  constitutes,  in  fact,  the 
distinctive  feature  of  Schroetter's  method.  In  order  to  affect  any  perma- 
nent dilatation  of  the  stricture,  it  is  requisite  that  the  cicatricial  tissue 
should  be  put  on  the  stretch,  or  the  collapsed  cartilages  kept  apart,  for 
several  hours  daily,  and  it  need  scarcely  be  observed,  that  on  account  of 
the  irritation  which  would  be  set  up  in  the  pharynx  and  the  consequent 
nausea,  it  would  be  impossible  for  any  patient  to  retain  a  large  staff  in 
his  larynx,  passing  out  through  the  mouth,  for  more  than  a  few  minutes 
at  a  time.  With  the  view  of  meeting  this  difficulty,  Schroetter  devised 
the  plan  of  using  pewter  plugs,  of  various  diameters,  and  about  an  inch 
and  a  quarter  in  length,  which  being  introduced  into  the  larynx  are  re- 
tained in  situby  means  of  the  tracheal  canula  (Fig.  52).  As  they  neither 
interfere  with  deglutition  nor  respiration,  with  a  little  practice  the  patient 
becomes  able  to  wear  these  plugs  for  the  greater  part  of  each  day.  The 
various  circumstances  under  which  this  process  of  dilatation  can  be  car- 
ried out  have  been  well  described  by  Dr.  Hack  *  in  a  recent  lecture. 

In  some  cases  dilatation  can  be  effected  from  below,  that  is  by  passing 
plugs  up  from  the  tracheal  opening.  Professor  Gerhardt''  has  reported  a 
case  cured  in  this  way,  but  1  have  rarely  found  it  practicable,  and  never 
permanently  successful. 

'  Beitra^e  zur  rehandlunjr  <Ier  Larynx  Stenosen,  Vienna,  1876. 

'  Private  tommutiication  from  Profp8-<or  Schroetter. 

^11  catrrisino  e  )a  dilatazione  mcccanica  nelle  Btenosi  della  laringe,  Milano,  1876. 

^Volkmann's  Sanmilung  Klin.  Vortr.^ffe,  No.  53. 

'  Archiv.  tur  Klin.  Med.,  Dd.  xi.  p.  57b. 
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LUPUS   OF   THE   LARYNX. 

Latin  JR!q. — Lupus  laryngis. 
French  Kq. — Lupus  du  larynx. 
German  Eq. — Lupus  des  Kehlkopfs. 
Italian  Eq. — Lupus  della  laringe. 

Definition. — Lupus  (pathologically,  similar  to  the  same  disease  when 
occupying  the  skin  of  the  nose)  affecting-  the  larynx,  either  primarily  or 
secondarily. 

Etiology,  e^c— Lupus  of  the  larynx  is  a  rare  disease,  and  but  few 
authors  make  any  mention  of  it  wiiatever.  Tiirck,'  however,  has  met 
■with  five  cases,  Tobold "  with  two  cases,  and  Ziemssen,'  Grossman/  and 
LeflFerts,^  have  each  reported  one  case.  The  last-named  author  believes, 
indeed,  that  the  malady,  if  sought  for  in  cases  of  cutaneous  lupus,  would 
probably  be  more  frequently  found  than  is  generally  supposed.  I  have 
myself  met  with  only  two  examples,  which  are  hereafter  reported  (p,  287 
et  seq.).  The  causes  of  the  affection  are  not  better  known  than  those  of 
ordinary  lupus,  with  which  it  is  identical  except  in  site,  but  it  probably 
originates  in  some  constitutional  defect  which  is  either  of  the  same  nature 
as  scrofula  or  closely  allied  to  it. 

Symptoms. — The  subjective  phenomena  of  lupus  of  the  larynx  are  in 
no  way  characteristic;  in  the  early  stages  the  patient  generally  complains, 
as  in  many  other  affections  of  this  part,  of  slight  sore  throat  and  difficulty 
of  swallowing,  whilst,  if  the  disease  advances,  there  is  often  considerable 
dyspncjea.  There  is  usually  some  hoarseness,  and  occasionally  complete 
aphonia.  Very  frequently  lupus  is  observed  at  the  same  time  on  some 
part  of  the  face.  On  laryngoscopic  examination  the  morbid  appearances 
are  marked,  but  still  not  of  so  peculiar  a  kind  as  to  enable  the  observer  at 
once  to  recognize  the  disease;  for  it  offers  some  points  of  resemblance  to 
syphilis,  cancer,  and  phthisis,  and  these  three  affections  must  therefore  be 
excluded  by  a  careful  investigation  of  the  general  condition  and  history 
of  the  patient.  In  Tiirck's  cases  there  were  ulcers  on  the  epiglottis  with 
loss  of  substance,  chiefly  in  the  form  of  a  heart-shaped  piece  eaten  out  of 
the  middle,  as  in  my  case  here  appended.  In  several  instances  growths 
have  been  noticed  on  the  anterior  surface  of  the  posterior  wall  of  the  la- 
rynx. These  appear  as  fleshy  elevations  of  variable  size,  some  of  which 
have  an  irregular,  jagged  outline,  whilst  others  are  almost  spherical.  In 
Leffert's  case  the  epiglottis  was  covered  with  small  fleshy  tubercles  and 
worm-eaten  ulcerations,  and  in  one  of  my  cases  (Fig.  85)  half  the  valve 
was  studded  with  molluscum-like  projections.  Sometimes  the  mucous 
membrane  of  the  pharynx  is  merely  thickened,  but  the  greater  part  of  the 
hard  and  soft  palate  and  uvula  may  be  covered  with  reddish  flesiiy,  wart- 
like growths,  and  the  pharynx  extensively  ulcerated. 

'  Zeitsrh.  d.  Gesellsch.  d.  Aerzte  zu  Wien,  1859,  No.  11. 

'  Kfhlkopfkrankheiten.  p.  307. 

"  Cyc!opa.'dia  of  Med.,  vol.  vii.  p.  848. 

■*  Wien.  Med.  Zfitung,  l."577.  No.  xx. 

*  American  Jour,  of  Med.  Sci. ,  April,  1878. 
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PatJiology. — According  to  Virchow,'  the  usual  anatomical  condition 
found  in  lupus  of  the  larynx  is  presented  by  the  following  description  of 
a  case  examined  by  him:  An  indurated  cicatrix  beset  by  thick  knobs  as 
large  as  a  pea,  extended  from  the  middle  of  the  dorsum  of  the  tongue 
deeply  down  into  its  roots.  The  epiglottis  was  excessively  hard,  and  was 
bordered  by  hard  warts.  From  this  part  the  tissues  were  hardened  in  a 
knotty  manner  as  far  down  as  the  trachea.  The  arytenoid  cartilages  were 
deeply  ulcerated,  and  surrounded  by  iiard  papillary  outgrowths.  Accord- 
ing to  the  same  investigator  the  lupus  nodules  are  composed  of  a  vounor- 
and  soft  granulation  tissue,  which  is  usually  very  vascular.  It  contains 
small  round  cells,  and  originates  in  proliferation  of  the  connective  tissue, 
and  not  of  the  epithelium.  The  ultimate  tendency  of  the  morbid  action 
is  toward  destructive  ulceration,  and  in  apparent  healing,  instead  of  a 
healthy  and  permanent  cicatrix  being  produced,  a  tissue  of  low  vitality  is 
formed  which  is  soon  followed  by  a  fresh  outbreak  of  the  disease  in  the 
same  spot. 

JJla<j)tosis. — Lupus  of  the  larynx  is  easily  recognized  when  the  charac- 
teristic skin  affection  is  also  present.  In  young  subjects,  also,  there  is  not 
likely  to  be  much  difficulty  in  deciding  as  to  the  nature  of  the  disease,  ex- 
cept in  cases  of  hereditary  syphilis.  When  the  laryngeal  malady  consti- 
tutes the  only  local  manifestation  of  the  disease,  a  careful  investigation  of 
the  history  and  general  condition  of  the  patient  must  be  made  before  ar- 
riving at  a  conclusion;  if  the  question  of  syphilis  arises,  it  will  soon  be 
settled  by  the  administration  of  iodide  of  potassium. 

Prognosis. — The  generally  Intractable  nature  of  lupous  ulceration  of 
the  face  is  well  known.  Once  established,  the  disease  may  last  for  the 
lifetime  of  the  patient,  entirely  unrestrained  by  any  means,  surgical  or 
therapeutic,  that  may  be  adopted  for  its  cure.  In  the  larynx,  lupus  does 
not  usually  appear  to  be  a  very  dangerous  affection,  but  occasionally  the 
new  formation  is  so  abundant  as  to  block  up  the  glottis  and  necessitate 
tracheotomy,  or  the  continued  impediment  to  respiration  may  make  a  se- 
rious inroad  on  the  constitution  of  the  patient.  The  progress  of  disease 
in  the  larynx,  however,  appears,  as  a  rule,  to  be  very  slow,  and  the  malady- 
is  occasionally  arrested. 

TreaUnent. — Internally  cod-liver  oil  should  be  administered,  and,  if  the 
disease  is  active,  its  progress  niay  sometimes  be  arrested  by  caustic  appli- 
cations. The  solid  nitrate  of  silver  is  the  best  remedy  that  can  be  em- 
ployed for  this  purpose,  but  its  effects  should  be  carefully  watched,  and 
too  extensive  a  cauterization  of  the  diseased  surface  at  one  time  should 
be  carefully  avoided.  It  may  here  be  mentioned,  however,  that  in  Dr. 
Leffert's  case,  caustics  were  so  badly  borne  that  he  was  obliged  to  resort 
to  "  much  milder  treatment,  in  which  a  modified  Lugol's  solution  and  sed- 
ative applications  played  an  important  part,  to  the  great  comfort  of  the 
patient,  but  without  amelioration  of  the  local  i^athological  changes." 


CASES   ILLUSTRATIXG   LUPUS    OF   THE    LARYNX. 

In  March,  LSGO,  I  was  requested  by  my  colleague,  Mr,  Cooper,  at  the 
London  Hospital,  to  see  Thomas  P.,  aged  fourteen,  on  account  of  dilliculty 
of  swallowing.  I  found  him  suffering  from  destructive  ulceration  of  the 
aire  of  the  nose,  and  from  thickening  and  extensive  ulceration  of  the  lips. 


'  Die  krankhaften  Geschwiilste,  Bd.  ii.  p.  490. 
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Between  the  nose  and  the  mouth  there  was  a  dense  white  cicatricial  tissue. 
The  history  of  the  case  was  that  the  nose  became  swollen  nine  years  pre- 
viously, and  that  after  a  fortnight  ulceration  appeared,  which  rapidly  de- 
stroyed a  portion  of  that  ora^'an  and  spread  down  to  the  lips.  The  patient 
stated  that  he  had  been  in  Guy's  Hospital  on  several  occasions,  and  that 
nitric  acid  had  been  applied  under  chloroform  five  times.  This  treatment 
resulted  in  healing  of  the  tissues  between  the  nose  and  the  lips,  but  he 
luid  still  an  open  ulcer  involving  the  right  ala  of  the  nose  and  the  septum, 
and  nearly  the  whole  of  the  superior  margin  of  the  upper  lip,  and  for  this 
he  had  applied  to  the  London  Hospital.  The  patient  had  a  thick  and 
slightly  nasal  voice,  and  complained  that  in  swallowing  "  things  often 
went  the  wrong  way."  A  careful  examination  was  made  with  a  view  of 
discovering  any  trace  of  syphilis  or  phthisis,  but  the  lungs  were  perfectly 
healthy,  and  Mr.  Cooper  informed  me  that  iodide  of  potassium  had  pro- 
duced no  effect  whatever.  The  pharynx  and  posterior  nares  were  seen  to 
lie  healthy,  but  on  laryngoscopic  examination  the  epiglottis  was  found  to 
be  generally  thickened,  and  to  be  ulcerated  in  the  centre  and  along  its  free 
edge;  the  ary-epiglottic  folds  were  also  slightly  swollen  (Fig.  84).  There 
w-as  nothing  at  all  characteristic  of  lupus  about  the  epiglottis,  and  had  the 
patient  not  been  suffering  from  lupus  of  the  face,  I  should  certainly  have 
attributed  the  laryngeal  affection  to  tertiary  syphilis.  In  view,  however, 
of  the  facial  phenomena,  I  felt  no  doubt  that  the  thickening  of  the  epi- 


FlG.  84. — Liii)Lis  of  the  Larynx,  FiG.  85. — Lupus  of  the  Larynx,  show- 

showme;  Thickening  and  Ulceration  ing  Molhisoum-likc  Growthson  the  Epi- 

of  the  lip'.glottis.  glottis. 

glottis  was  due  to  lupus.  I  saw  the  patient  two  years  later,  and  found 
that  under  Mr.  Cooper's  treatment,  consisting  principally  of  the  local  ap- 
plications of  strong  nitric  acid,  and  the  internal  use  of  cod-liver  oil,  the 
cutaneous  ulcerations  had  ceased  except  at  the  left  side  of  the  mouth, 
where  there  was  still  a  small  ulcer.  The  larynx  was  m  the  same  condition 
as  when  T  first  saw  it,  the  ulcer  neither  having  healed  nor  increased. 

Elizabeth  B.,  a  native  of  Cork,  aged  eighteen,  applied  to  me  in  June, 
1877,  on  account  of  difficulty  in  swallowing  and  slight  hoarseness.  The 
whole  of  the  left  side  of  the  nose  to  the  inner  canthus  of  the  left  eye  had 
been  destroyed  by  ulceration  which  had  lasted  six  years,  but  had  now 
healed  up  except  at  the  cartilaginous  portion  of  the  septum.  The  patient 
stated  that  some  years  previously,  in  one  of  the  Dublin  hospitals,  a 
strong  acid  had  been  applied  to  her  face,  and  had  done  her  a  great  deal 
of  good.  On  examining  the  throat,  the  uvula  was  found  to  be  greatly 
thickened  and  elongated,  measuring,  as  nearly  as  possible,  two  centimetres, 
both  in  length  and  breadth;  the  po.sterior  pillars  of  the  fauces  were  so 
much  thickened  that  they  were  each  about  as  broad  as  a  man's  thumb, 
leaving  only  a  narrow  space  (about  half  a  centimetre)  of  the  posterior 
wall  of  the  pharynx  visible.  On  making  a  laryngoscopic  examination, 
the  epiglottis  was  seen  to  be  enlarged,  pendent,  and  immobile,  its  right 
side  being  covered  with  moUuscum-like  growths,  and  its  centre  occupied 
by  a   smooth  and   slightly  depressed  cicatrix    (Fig.   85).      Owing   to  the 
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c^eneral  tumefaction,  only  a  portion  of  the  arytenoid  cartilaj^es  could  be 
seen;  the  mucous  membrane  over  them  was  slightly  swollen.  This  patient 
was  treated  by  large  doses  of  iodide  of  potassium  and  insufflation  of  bis- 
muth powder  for  six  weeks  without  any  effect;  she  subsequently  remained 
under  observation  for  seven  months,  during  which  time  various  local  rem- 
edies were  used,  but  without  my  being  able  to  notice  any  change  in  the 
phar\'nx  or  larynx. 


LEPROSY  OF  THE   LARYNX. 

(Synonym  :  Elephantiasis  Gk^corum.) 

Latin  Eq. — Leprge  verse  laryngis. 
French  Eq. — Lepre  du  larynx. 
German  Eq. — Aussatz  des  Kehlkopfs. 
Italian  Eq. — Lepra  della  laringe. 

Definition. — An  infiltration  of  the  laryngeal  structures  by  a  tubercular 
granulation-tissue,  generally  leading  to  destructive  ulceration  of  the  part. 
The  disease  occurs  only  as  a  concomitant  of  general  leprosy. 

Symptoms. — The  investigations  of  Virchow '  have  shown  that  even  in 
the  middle  ages  hoarseness  and  dyspnoea  were  so  generally  regarded  as 
the  signs  of  leprosy,  that  the  possession  of  a  "  vox  rauca  "  was  almost 
sufficient  to  cause  an  individual  so  afflicted  to  be  stigmatized  as  a  leper. 
Since  the  introdution  of  the  laryngoscope  several  practitioners  who  have 
met  with  general  leprosy  have  endeavored  to  ascertain  the  condition  of 
the  larynx  by  actual  inspection.  Amongst  these  Wolff,*  Gibb,^  Schroetter,* 
and  Elsberg*  have  furnished  us  with  the  most  systematic  observations, 
and  I  am  now  able  to  add  three  cases.  Wolff,  at  Madeira,  found  chronic 
catarrh  of  the  larynx,  with  considerable  swelling,  and  vascularity  of  the 
epiglottis.  The  mucous  membrane  of  the  arytenoid  cartilages  and  the 
ventricular  bands  was  of  a  dark  bluish  red  color,  much  thickened  and  ap- 
parently loosened  from  the  submucous  tissue.  The  vocal  cords  were 
thickened,  and  of  a  yellowish  red  hue.  In  addition,  small  papillary  growths 
were  present  in  different  parts  of  the  larynx,  but  rarely  on  the  vocal  cords. 
At  the  same  time  muscular  pareses,  interfering  with  phonation  and  res- 
piration, could  be  detected  by  the  laryngoscope.  In  Gibb's  case  there 
was  great  loss  of  substance  of  the  epiglottis  and  vocal  cords,  together 
with  a  large  amount  of  thickening  of  the  other  parts  of  the  larynx. 
Schroetter  found  isolated  tubercles,  or  uniform  thickening  of  the  various 
tissues  of  the  larynx.  In  some  cases  laryngeal  stenosis  was  developed 
to  such  an  extent  that  the  calibre  of  the  canal  was  reduced  to  the  diameter 
of  an  ordinary  lead  pencil.  In  Elsberg's  cases  the  epiglottis  was  enor- 
mously thickened  and  covered  with  tuberous  masses,  whilst  smaller  growths 
occupied  the  ary-epiglottic  folds.     In  my  cases  there  was  generally  thick- 

■  Die  krankhaften  Geschwulste,  Bd.  ii.  p.  519. 

*  Virchow's  Archiv,  Bd.  xxvi.  p.  44,  IsfiS. 

*  Diseases  of  the  Throat,  p.  273,  London,  1SG4. 

*  Laryngologische  Mittheilunpren.  ii.  p.  S4,  1874. 

*  Elsberg  and  Rice  :  New  York  3Ied.  Record,  vol.  xv.  No.  1. 
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ening-  of  the  epi^^lottis,  and  in  one  instance  there  was  considerable  oedema 
of  the  valve,  and  two  small  ulcers  near  its  centre  (Fig.  8G),  but  in  no  in- 
stance did  I  meet  with  distinct  tubercles. 

Pathology. — According  to  Virchow  *  the  pathological  process  in  lep- 
rosy of  the  larynx  consists  in  a  development  of  tuberculous  granulations 
on  the  mucous  membrane,  which  are  scarcely  distinguishable  from  syphili- 
tic condylomata  or  follicular  abscesses.  They  possess,  however,  much 
more  hardness  and  vascularity.  In  some  cases  tubercles  are  not  present, 
but  a  grayish  white  non-ulcerating  infiltration  of  the  mucosa  and  sub- 
mucosa.  The  tendency  is  toward  ulceration,  but  the  course  of  the  dis- 
ease is  so  extremely  slow  that  in  some  cases,  though  progressive,  it  never 
attains  this  stage."  In  Virchow's  cases  the  base  of  the  ulcerations  was 
formed  by  indurated  tendinous  tissue,  which  penetrate  deeply  into  the 
surrounding  structures.  The  extraneous  granulation-tissue  bears  a  close 
resemblance  to  the  new  formations  of  lupus,  and  consists  microscopically 
of  simple  spindle-shaped  and  stellate  connective-tissue  cells.  By  active 
division  of  the  cells  and  nuclei  the  intercellular  substance  soon  becomes 
almost  obliterated  or  absorbed,  imtil  all  the  normal  components  of  the 
part  disappear.  The  morbid  cell  infiltration  has  a  considerable  prolifera- 
tive character,  the  individual  cells  being  round,  pale,  slightly  granular, 
easily  destructible,  and  usually  possessing  a  rather  large  granular  nucleus 
and  a  nucleolus.  The  great  majority  of  these  cells  are  superior  in  size  to 
red  blood  corpuscles,  some  attaining  the  dimensions  of  the  largest  mucous 
corpuscles. 

Diagnosis. — The  diagnosis  of  laryngeal  lepra  is  simple,  the  internal 
malady  never  occurring  except  as  a  concomitant  of  the  more  pronounced 
forms  of  general  lepra. 

Prognosis. — The  prognosis  is  unfavorable,  the  laryngeal  phenomena 
often  constituting  only  a  small  part  of  an  extensive  and  terrible  disease 
of  the  cutaneous  system. 

Treatment. — It  would  be  futile,  in  the  present  state  of  our  knowledge, 
to  discuss  any  measures  for  the  radical  cure  of  the  disease.     The  various  I 
local  phenomena  must  be  treated  according  to  the  general  rules  laid  down 
in  the  articles  on  Chronic  Laryngitis  and  CEdema  of  the  Larynx.     If  the 
dyspncea  is  urgent  tracheotomy  must  be  performed. 

CASES    ILLUSTRATING    LEPROSY    OF    THE    LARYNX. 

George  L.,  aged  eighteen,  sent  to  me  by  Mr.  Erasmus  Wilson,  De- 
cember, 4,  18G5,  The  face  of  the  patient  and  the  soles  of  his  feet  are 
covered  with  small  round  shining  tubercles.  The  same  condition  exists 
to  a  less  extent  on  the  palms  of  the  hands.  The  patient's  voice  is  strongly 
nasal,  and  the  mucous  membrane  of  the  nares  so  thickened  that  both  the 
anterior  and  posterior  nasal  passages  are  nearly  completely  obstructed. , 
The  epiglottis  is  very  much  thickened,  but  there  are  no  distinct  tubercles, 
and  no  ulceration.     There  is  no  difficulty  in  swallowing. 

H.  E.,  aged  twenty-seven,  a  Norwegian  sailor,  from  Bergen,  whose] 
ship  is  in  the  London  Docks,  came  with  his  brother  (see  next  case)  to  the" 
London  Hospital  in  February,  1809,  on  account  of  difficulty  of  breathing, 
and  swallowing.     His  forehead  and  right  eyebrow  were  covered  with  soft,! 

'  Log.  cit. 

'  Thomas :  Beitriige  z.  path.  Anat.  d.  Lepra  Arab.  Virchow's  Archiv,  Bd.  Ivii.  p. 
455,  1«73. 
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shining,  yellowish  brown,  irregular,  but  generally  round  or  oval,  tumors, 
varying  in  size  from  a  pea  to  a  marble.  The  right  ear  was  much  swollen 
and  of  purple  color.  The  pharynx  showed 
slight  thickening  of  the  right  side,  especially 
of  the  right  posterior  pillar,  which  projected 
centrally  as  far  as  the  uvula,  and  blocked 
up  the  view  of  the  posterior  nares.  The 
epiglottis  was    greatly  thickened  and  oede- 

matous,  especially  on  the  left  side,  and  there      Nv       ;,^„,    .     '  ,- 

were  two  small   ulcers  on  the  free  edge  of  '^ 

the  valve  near  its  centre.     There  were,  how- 
ever, no  distinct  tubercles. 

A.  E.,  aged  twenty -five,   brother  of   the        fig.  Hfi.— Leprosy  of  the  Epiglottis, 

1      .         ,•        .  3T1       l"*^  •!  A^^^ ]       Bhowing  (ireat  Thickening  and  Slight 

last  patient,  and  like  liim  a  sailor.     JNose  and     ulceration, 
lips   swollen,  and  covered   with  small  round 

shining  tubercles.  Hair  had  fallen  off  eyebrows  and  beard.  Had  a  hoarse 
voice,  but  no  difficulty  of  swallowing.  Papilla  at  back  of  tongue  enor- 
mously hypertrophicd.  Uvula  thickened;  three  small  ulcers  on  the  poste- 
rior wall  of  pharynx.  Laryngoscopic  appearances:  A  slightly  congested 
and  highly  succulent  condition  of  the  mucous  membrane  of  the  larynx. 
No  ulceration  nor  tubercles. 


FRACTURES   AND   DISLOCATIONS  OF  THE  LARYNX. 

Latin  Eq. — Fracturae  cartilaginum  laryngis.     Laxaturje  laryngis. 
French  Kq. — Fractures  et  luxations  des  cartilages  du  larynx. 
German  Eq. — Fracturen  und  Verrenkungen  der  Kehlkopfsknorpel. 
Italian  Eq. — Fratture  e  lussazioni  delle  cartilagini  della  laringe. 

Fractures. — These  injuries  are  of  unfrequent  occurrence,  but  never- 
theless certain  authors  have  succeeded  in  collecting  a  considerable  num- 
ber of  cases  from  various  sources.'  In  1808  Henoque*  published  a  mono- 
graph based  on  the  consideration  of  fifty-two  cases,  which  comprised  all 
that  had  previously  been  recorded  by  medical  writers.  It  appears  that 
the  larynx  cannot  be  fractured  by  concussion  unless  it  is  supported  to 
some  extent  on  the  vertebral  column,  as  when  the  body  is  supine — the 
moVjility  of  the  organ  and  the  elasticity  of  its  cartilages,  when  the  neck  is 
not  fixed,  preventing  a  direct  blow  from  producing  more  than  a  contusion 
of  the  soft  parts.'  In  garrotting,  the  larynx  is  often  fractured,  not  by 
pressure  backward  against  the  vertebral  column,  but  by  lateral  compres- 
sion of  the  wings  of  the  thvroid  cartilage.  It  is  probable  that  ossification 
of  the  cartilages  renders  the  larynx  more  brittle  and  liable  to  break  under 
the  influence  of  violence.     As  Dr.  Panas  judiciously  observes,*  a  prema- 

'  See  Gurlt :  Ilandbuch  der  Knochenbriiche,  p.  316  ;  also  Henoque  :  Gazette  heb- 
domad., 18G8,  No.   39,  40. 

«  Ibid. 

*  See  the  experiments  made  by  Keiller  (Edin.  Med.  Jo\im.,  IS/jG,  p.  824) ;  Cavasse  : 
Gazette  hobdom. ,  ISGI,  p.  372;  Helwig:  Casper's  Vierteljahrschrift,  1861  Bd.  xix.  p. 
340  ;  and  Gurlt :  Loc.  cit. 

•■  Annales  des  Maladies  de  I'Oreille,  etc.,  Mars,  1878. 
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ture  senility,  whether  produced  by  alcoholism  or  otherwise,  predisposes  the 
cartilages  to  suffer  from  the  effects  of  injuries.  The  thyroid  is  the  carti- 
la^-e  most  usually  fractured,  wliilst  in  those  cases  where  the  cricoid  suffers, 
the  injury  is  generally  more  extensive  and  dangerous.  An  analysis  of 
Henoque's  cases,  so  far  as  the  cause  and  exact  seat  are  definiteh'^  stated, 
shows  that  15  resulted  from  violent  manual  compression,  26  from  falls, 
accidents  with  machines,  and  rolling  vehicles,  4  from  hanging,  whilst  5 
occurred  in  lunatics  in  some  unexplained  way  through  the  wearing  of  the 
straight-waistcoat.  In  23  instances  the  thyroid  alone  was  fractured,  in  7 
the  cricoid  alone,  and  in  7  both  these  cartilages,  whilst  in  the  remaining 
cases  the  hyoid  bone,  larynx,  and  trachea,  all  suffered  together  from  a 
common  injury. 

/Si/)ripto)ns. — The  symptoms  of  fracture  of  the  larynx  vary  considera- 
bly according  to  the  extent  of  the  injury  done  to  the  cartilages  and  the 
soft  parts  connected  therewith,     I  have  myself  met  with  only  one  case: 

The  patient  was  an  acrobat,  and  whilst  lying  flat  on  the  floor  another 
gymnast  had  jumped  on  his  neck;  he  had  often  done  this  before  without 
any  bad  effect,  but  on  the  occasion  referred  to  great  pain  was  felt  at  the 
time,  and  soon  afterward  a  feeling  of  constriction  was  experienced  in  the 
throat,  and  the  patient  had  great  difficulty  in  swallowing.  I  saw  him 
three  days  after  the  accident,  in  July,  1805,  There  was  a  vertical  frac- 
ture of  the  thyroid  cartilage  in  the  median  line.  The  soft  parts  over  the 
anterior  part  of  the  larynx  were  not  at  all  swollen  though  slightly  ecchy- 
motic.  The  two  alie  could  be  easily  made  to  move  on  each  other,  and 
produced  distinct  crepitation.  A  laryngoscopic  examination  showed  con- 
siderable oedema  and  redness  of  the  epiglottis.  The  patient  suffered  from 
complete  aphonia  and  great  dysphagia.  Strips  of  plaster  were  applied 
transversely  across  the  thyroid  cartilage,  and  the  epiglottis  was  scarified. 
At  the  end  of  a  few  days  the  patient  was  able  to  swallow  well,  but  the 
hoarseness  remained  for  six  weeks;  at  that  time  the  cartilage  had  com- 
pletely united,  and  there  was  no  trace  of  a  fracture. 

The  i;sual  symptoms  of  fracture  of  the  larynx  are  dyspnoea,  cough,  ex- 
pectoration of  mucus  tinged  with  blood,  and  more  or  less  pain  and  ten- 
derness in  the  part.  Emphysema  of  the  neck  is  also  likely  to  supervene, 
and  in  some  cases  the  air  may  penetrate  into  the  cellular  tissue  of  the 
chest  and  back,  or  even  further.  On  manipulation,  the  broken  cartilages 
will  crepitate  when  the  fragments  are  rubbed  against  each  other,  whilst 
occasionally  over-riding  of  the  fractured  edges  gives  rise  to  a  perceptible 
deformity, 

Progjiosis. — Fractures  of  the  larynx  are  always  attended  with  consid- 
erable risk,  as  the  violence  which  occasions  them  is  generally  great,  and 
the  injury  to  the  soft  tissues  profound.  To  judge  from  Henoque's  cases, 
fracture  of  the  cricoid  cartilage  is  an  invariably  fatal  occurrence,  but  if 
tracheotomy  be  promptly  performed  some  of  these  cases  might  probably  be 
saved. 

Treatment. — Unless  the  symptoms  are  very  slight  it  will  be  advisable 
to  perform  tracheotomy  as  soon  as  possible,  otherwise  the  patient,  although 
progressing  favorably,  is  not  unlikely  to  perish  suddenly  on  making  some 
slight  movement.'     Huter  '  goes  so  far  as  to  say  that  "  as  soon  as  fracture 

'  See  a  case  reported  by  Fredet :  Qtielques  considerations  sur  les  fractures  trauma- 
tiqiies  du  larj'nx.  Paris,  1805,  p.  5. 

«  Pitha  und  Billroth's  Handbuch,  Erlaugen,  1871,  p.  12. 
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of  the  larynx  has  been  diagnosed  tracheotomy  should  be  performed,  and 
that  even  in  eases  where  the  diagnosis  is  not  quite  certain,  the  operation 
should  nevertheless  be  carried  out.  In  no  case,"  he  observes,  "  should 
the  practitioner  wait  till  a  fit  of  suffocation  comes  on,  as  such  an  attack 
may  supervene  so  very  suddenly."  If  tiie  cartilages  are  much  crushed  it 
•will  perhaps  be  best  to  lay  open  the  whole  length  of  the  larynx,  and  en- 
deavor to  replace  the  fragments  in  their  proper  position.  Dr.  Patias  ' 
suggests  that  in  some  cases  where  tracheotomv  is  necessarv"  the  fractured 
portions  of  the  laryngeal  cartilages  maybe  kept  in  proper  apposition,  and 
the  patency  of  the  lar^'ngeal  canal  preserved,  by  the  introduction  of  a 
small  hollow  india-rubber  plug  into  the  larynx  from  the  tracheal  opening 
and  its  subsequent  inflation.  Leeches  should  be  applied  to  the  neck,  if 
there  is  much  inflammatory  tumefaction;  and  ice,  both  externally  and  in- 
ternally, is  sometimes  of  service.  In  cases  of  extreme  injury,  extirpation 
of  the  larynx  or  resection  may  have  a  future. 


Dislocations  of  the  Larynx. 

Those  luxations  which  occur  between  the  larynx  and  hyoid  bone  will 
be  referred  to  in  the  next  section,  and  here  intra-laryngeal  dislocations 
alone  will  be  briefly  described.  Examples  of  this  condition  have  been  re- 
ported by  Sidlo  -  and  Stoerk.^  In  Sidlo's  case  both  the  arytenoid  carti- 
lages were  dislocated  forward  and  downward,  so  that  their  bodies  assumed 
a  horizontal  {)osition.  The  dislocation  appears  to  have  been  the  result  of 
the  contraction  of  a  syphilitic  cicatrix  on  the  posterior  surface  of  the  cri- 
coid cartilage.  In  Stoerk's  two  cases  the  left  arytenoid  cartilage  was  in 
each  instance  dislocated  transversely  inward,  and  there  was  at  the  same 
time  considerable  tumefaction  of  the  affected  cartilage.  Both  patients 
were  men  whose  voices  had  been  of  a  falsetto  character  from  childhood. 
One  case  appears  to  have  resulted  from  cicatricial  contraction  after  diph- 
theria; in  the  other  the  etiology  was  altogether  unknown. 

Inversion  of  one  or  both  the  ve?if rides  is  another  rare  form  of  intra- 
laryngeal  dislocation.  Of  this  condition  only  three  illustrations  *  are  on 
record,  and  in  only  one  of  these  (that  of  Dr.  Lefferts '  )  was  the  accident 
recognized  during  life.  In  the  latter  case  both  ventricles  were  prolapsed, 
and  the  left  one  enormously  hypertrophied.  The  accident  appears  to  have 
happened  during  sleep,  and  had  occurred  twenty  years  before  the  patient 
came  under  Dr.  Lefferts's  notice.  Since  the  time  of  its  occurrence  the 
patient  had  been  hoarse,  and  latterly  there  had  been  considerable  dysp- 
ncEa.  Dr.  Lefferts  cured  his  patient  by  performing  thyrotomy  and  extir- 
pating the  everted  ventricles. 


'  Op.  cit.  p.  4. 

'  Ziemssen's  Cyclopasdia,  vol.  vii.  p.  968. 

»  Wiener  Med.  Wochrnschrift.  No.  50,  1878. 

*  Mackenzie  :  Growths,  etc.,  p.  84. 

«  New  York  Med.  Record,  Juue  3,  1876. 
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FRACTURE  AND  DISLOCATION  OF  THE  HYOID  BONE. 

Latin  Eq. — Fracturoe  et  luxaturfB  ossis  hyoides. 
French  -E(/.— Fractures  et  luxations  de  I'os  hyoide. 
German  Eq. — Fractureu  und  Verrenkungen  des  Zungenbeins. 
Italian  Eq. — Fratture  e  lussazioni  dell'  osso  ioide. 

EVacture. — The  hyoid  bone  is  occasionally  fractured,  and  several  ex- 
amples of  this  injury  are  on  record.  The  occurrence,  however,  is  very 
rare,  and  no  practitioner  appears  to  have  encountered  more  than  one  case. 
Gibb  '  has  treated  the  subject  almost  exhaustively  in  a  monograph  based 
on  the  consideration  of  thirteen  examples  collected  from  various  sources. 
It  appears  that  the  cornua  are  the  only  parts  of  the  bone  likely  to  be 
broken,  at  least  in  the  adult,  as  in  only  one  of  the  thirteen  cases  was  the 
body  fractured,  the  patient  being  a  child  aged  six  years.  Of  the  remain- 
ing examples  the  right  cornu  was  broken  in  four,  and  in  five  the  left.  In 
one  case  both  the  greater  cornua  were  fractured,  whilst  in  two  the  pre- 
cise nature  of  the  injuries  was  undetermined.  Fracture  of  the  hyoid  bone 
is  usually  caused  by  forcible  manual  compression,  as  in  garrotting,  hang- 
ing, bowstringing,  or  by  direct  violence,  as  by  falls  or  blows  on  the  neck. 
The  bone  may  also  be  fractured  by  excessive  action  of  the  muscles  of  the 
part." 

As  regards  symptoms,  there  is  usually  considerable  pain  in  the  neck, 
with  inability  to  turn  the  head.  Extreme  odynphagia  is  also  commonly 
present.  The  voice  is  generally  much  affected,  and  the  patient  can  only 
speak  with  pain  and  effort,  whilst  occasionally  the  injury  may  produce  so 
much  narrowing  of  the  glottis  as  to  threaten  death  by  asphyxia.  On  ex- 
amining the  throat  the  fragments  will  usually  be  found  to  be  widely  sep- 
arated, and  true  crepitus  is  seldom  met  with.  Swelling,  ecchymosis,  and 
even  lacerations  of  the  mucous  membrane  of  the  mouth,  are  present  with 
more  or  less  frequency.     The  following  case  fairly  illustrates  the  accident: 

In  November,  1864,  a  patient  came  to  the  Hospital  for  Diseases  of  the 
Throat,  suffering  from  great  difficulty  of  breathing,  also  from  dysphagia 
and  great  pain  in  the  throat.  The  man  was  a  bricklayer,  and  the  previous 
day  he  had  fallen  about  thirty-five  feet  from  the  scaffolding  of  a  house. 
He  had  cut  the  right  side  of  his  face  and  had  greatly  contused  the  right 
shoulder,  but  he  was  not  aware  of  any  other  injury.  There  was  consid- 
erable swelling,  and  some  redness  between  the  angle  of  the  jaw  and  the 
thyroid  cartilage  on  the  right  side,  and  on  making  a  careful  examination 
of  the  neck  the  right  greater  cornu  of  the  h\'oid  bone  was  evidently  sep- 
arated from  the  body  of  the  bone.  The  patient  was  unable  to  protrude 
his  tongue,  as  it  caused  so  much  pain,  and  no  laryngoscopic  examination 
could  be  made.  Six  leeches  were  aj^plied  over  the  seat  of  tlie  injury,  but  the 
fractured  bone  could  not  be  "  set,"  as  any  attempt  to  manipulate  it  caused 
very  great  pain.  On  the  following  day  the  patient  was  quite  unable  to 
swallow,  and  it  became  necessary  to  feed   him  with  an  oesophageal  tube. 

'  On  Diseases  and  Injuries  of  the  Hyoid  or  Tonpfue  Bone,  London,  18G3.     See  also 
Pitha  and  Billroth's  Archiv,  vol.  iii. :  Fracturen  des  Kehlkopfs. 
'  See  Gibb,  op.  cit. 
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This  procedure  liafl  to  be  carried  out  for  eleven  days,  when  the  patient 
sufficiently  recovered  his  power  of  swallowing.  At  the  end  of  a  month 
from  the  time  of  tiie  accident  the  fracture  was  completely  united,  a  super- 
abundant amount  of  callus  having  been  thrown  around  the  broken  ends 
of  the  bone. 

The  treatment  of  fractures  of  the  hyoid  bone  is  sufficiently  obvious  on 
perusal  of  the  foregoing  case.  Local  bloodletting  is  advisable  if  there  is 
much  swelling,  whilst  rest  and  silence  must  be  strictly  enjoined.  Seda- 
tives may  be  given  to  the  patient,  and  feeding  must  be  carried  out,  if 
necessary,  by  an  cesophageal  tube.  If,  however,  the  passage  of  the  tube 
causes  much  pain,  the  patient  must  be  fed  by  nutritive  enemata.  Should 
symptoms  of  asphyxia  supervene,  tracheotomy  must  at  once  be  resorted 
to,  but  scarification  of  the  interior  of  tlie  larynx  may  suffice  if  there  is 
only  slight  oedema.  If  the  local  inflammation  is  great  the  patient  should 
suck  ice  continually,  and  ice  or  cold  lotions  should  be  applied  to  the  neck 
externally. 

Uislocation. — This  is  an  occasional  occurrence,  but  as  the  symptoms 
are  not  very  obvious,  the  condition  is  probably  often  overlooked.  Gibb  ' 
has  collected  several  cases,  some  of  which  came  under  his  own  observa- 
tion. The  causes  of  the  luxation  appear  to  be  most  frequently  a  relaxation 
of  the  muscles  and  tissues  of  the  part,  which  allows  of  an  undue  amount 
of  motion.  The  accident  may  result  from  a  violent  strain,  but  is  more 
apt  to  occur  when  tumors  of  the  neck  encroach  laterally  on  the  hyoid 
bone.  In  several  of  the  examples  recorded  the  dislocation  seems  to  have 
been  almost  chronic  in  its  character,  and  liable  to  continual  recurrence 
throTlghout  the  whole  of  the  patient's  life. 

I  have  met  with  three  cases  of  dislocation  of  the  hyoid  bone.  Two 
of  these  were  caused  by  the  pressure  of  tumors — one  cancerous,  the  other 
lymphomatous.  The  third  case  occurred  in  a  clergyman  who  had  the 
power  of  producing  the  affection  whenever  he  desired,^  but  in  whom  it 
also  often  occurred  involuntarily.  In  none  of  these  cases  were  the  local 
symptoms  caused  by  the  displacement  at  all  serious.  There  was  no  dys- 
phagia, and  only  slight  hoarseness  which  might  have  been  due  to  other 
causes. 

Several  preparations  in  anatomical  museums  illustrate  displacement 
of  the  hyoid  bone  by  tumors  of  the  neck,  such  as  bronchocele,'  and  ma- 
lignant growths  of  the  tongue,*  pharynx,^  and  oesophagus.'  In  a  case 
brought  before  the  Pathological  Society  '  and  reported  on  by  Gibb,  a 
medullary  cancer  as  large  as  an  orange  was  situated  above  and  to  the 
right  of  the  thyroid  cartilage,  overlapping  its  right  wing.  The  body  of 
the  hyoid  bone  was  pushed  obliquely  to  the  left  side  of  the  thyroid  car- 
tilage, its  right  horn  being  much  dis])laced  upward,  whilst  its  left  horn 
rested  on  the  superior  border  of  the  thyroid  cartilage. 

The  dislocation  can  generally  be  easily  reduced  by  throwing  the  head 
backward,  relaxing  the  lower  jaw  and  gently  rubbing  the  displaced  bone. 
The  parts  may  be   subsequently  strengthened   by  the  cold-water  douche 

'  Op.  cit. 

'  Compare  the  analofrous  case  of  Dr.  Ripley,  recorded  by  Gibb  (op.  cit.). 

3  Univ.  Col.  Hosp.  Mus.  550,  W.  5. 

*  St.  George's  Hosp.  Mus.  Catalogue,  L.  ii. 

*  Coll.  Surg.  Mus.  10U5  and  lOUG. 

*  Ibid.  '  Trans.,  vol.  xii. 
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and  stimulating  applications.  If  a  generally  relaxed  condition  of  the  tis- 
sues tlirouoliout  the  body  prevails,  suitable  tonic  and  analeptic  measures 
are  called  for. 


WOUNDS  OF  THE  LARYNX. 

Latin  Eq. — Vulnera  laryngis. 
French  Eq. — Plaies  du  larynx. 
German  Eq. — Wunden  des  Kehlkopfs. 
Italian  Eq. — Ferite  della  laringe. 

Definition. — Incisions,  punctures,  contused  or  lacerated  wounds  of  the 
larynx  from  without  inward,  whether  homicidal,  suicidal,  or  accidental. 

Etiology. — Wounds  of  the  larynx  are  rare  in  military  surgery,  only  6 
cases  occurring  amongst  10,000  wounded.'  In  civil  practice,  however, 
owing  to  the  frequency  with  which  the  part  is  injured  in  suicide,  the  in- 
jury is  common.  Out  of  158  cases  of  cut-throat  collected  by  Durham, °  in 
61  the  wound  was  inflicted  on  the  larynx,  and  45  were  through  the  thyro- 
hyoid membrane.  In  58  cases  analyzed  by  Horteloup  '  8G  occurred  be- 
tween the  lower  margin  of  the  hyoid  bone  and  the  upper  edge  of  the  first 
ring  of  the  trachea.  According  to  Malgaigne,*  young  men,  when  making 
suicidal  assaults  on  the  throat,  as  a  rule  wound  themselves  above  the 
larynx;  whereas  in  old  men  the  injury  is  generally  inflicted  below  the  cri- 
coid cartilage.  The  reason  of  this  difference  is  that  old  men  usually  find 
a  difficulty  in  elevating  the  chin  and  throwing  the  head  well  back.  Punc- 
tured wounds  of  the  larynx  are  generally  the  result  of  thrusts  made  with 
a  bayonet,'  stiletto,  or  foil,  or  by  some  pointed  piece  of  metal  or  a  nail. 
These  punctured  wounds  are  apt  to  give  rise  to  emphysema  of  the  neck, 
sometimes  causing  serious  dyspnoea.*  Gunshot  wounds  are  generally  of 
a  somewhat  contused  character,  but  a  bullet  will  sometimes  pass  through 
the  neck  leaving  only  its  track  in  the  thyroid  cartilage;  or  on  the  other 
hand  it  may  carry  away  the  greater  part  of  the  larynx.  A  solitary  in- 
stance is  on  record  in  which  a  bullet  fractured  the  thyroid  cartilage  with- 
out destroying  the  skin.'  As  a  rule,  the  bullet  does  not  remain  in  the 
larynx,  but  if  not  removed  finds  its  way  to  the  root  of  the  neck.  Four 
preparations  illustrating  gunshot  wounds  are  to  be  found  in  the  Army 
Medical  Museum.*  In  the  first  instance  the  ball  fractured  the  lower  jaw, 
passed  through  the  thyro-hyoid  membrane,  and  carried  away  the  epi- 
glottis. In  the  second  the  anterior  and  superior  part  of  the  thyroid  car- 
tilage was  carried  away  by  a  bullet,  which  also  fractured  the  humerus. 
In  the  third  the  ball  passed  into  the  larynx  from  the  side,  and  wounded 


'  Witte  :  Archiv.  fiir  Klinische  Chirurgie,  Bd.  xxi.  Iste  C.  p.  186. 
'  Holmes'  Surgery,  vol.  ii.  p.  441. 

^  Plaies  du  Larynx,  etc. ,  Paris,  1  SCO.     See  also  a  valuable  Article  in  Pitha-Billrotb's 
Handbuch,  vol.  iii.  by  Dr.  George  Fischer :   Wunden  des  Kehlkopfs. 

*  Horteloup,  op.  cit.  p.  17. 

*  Durham,  op.  cit.  p.  447. 

*  Beach  :  New  York  Med.  Joum.,  March,  1877. 

'  George  Fischer  :  Deutsche  C'hirurgie,  lb80,  Lief.  34,  p.  132. 
8  Nos.  202,  648,  657,  1440. 
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the  epiglottis.     In   the  fourth  and    last  case  the  bullet  stuck  fast  in  the 
upper  part  of  the  thyroid  cartilage, 

Si//npto)/is. — Incisions  into  the  larynx  (except  in  the  case  of  surgical 
operations)  are  almost  invariably  transverse.  Considerable  difference  of 
effect  is  observed,  according  as  the  opening  is  lar(/e  or  snudl.  In  the  for- 
mer case,  if  the  cartilages  are  divided  entirely  through,  the  wound  gapes 
widely  through  tlie  action  of  the  muscles  wliich  elevate  and  depress  the 
larynx.  There  is  not  usually  much  hemorrhage,  but  asphyxia  may  occur 
rapidly  through  some  part,  such  as  a  piece  of  the  epiglottis  or  one  of  the 
arytenoid  cartilages  falling  into  the  glottis  and  blocking  it  up.  In  exten- 
sive wounds  of  the  larynx,  the  voice  is  usually  altogether  extinguished. 
In  small  wounds  or  punctures  of  the  larynx  the  most  prominent  symptoms 
are  the  result  of  internal  hemorrhage  and  emphysema  of  the  cellular  tis- 
sue of  the  neck,  chest,  or  even  of  the  whole  body.  A  clot  sometimes 
quickly  forms  in  the  trachea  or  bronchi,  and  causes  death  by  suffocation. 
In  all  cases,  if  the  first  dangers  of  the  wound  are  escaped,  subsequent  in- 
flammation with  tumefaction  and  formation  of  pus  is  very  likely  to  place 
the  life  of  the  patient  in  jeopardy.  In  illustration  I  need  only  refer  to 
the  case  recorded  by  Sir  C.  Bell,'  in  which  a  girl  j^lunged  a  small  penknife 
into  her  larynx;  some  months  later  exuberant  granulations  arose  which 
filled  up  the  glottis  and  caused  death  by  suffocation.  One  of  the  common- 
est sequel;!?  is  the  formation  of  a  dense  web  across  the  larynx,  whilst  more 
or  less  enlargement  of  the  cartilages,  from  chronic  inflammation,  is  seldom 
absent.  Occasionally  a  fistulous  aperture  leading  into  the  larynx  remains 
after  the  surrounding  parts  have  healed  up,  not  only  showing  no  tendency 
to  spontaneous  closure,  but  resisting  all  measures  except  those  of  a  rhino- 
plastic  character.  In  a  case  sent  to  me  by  Dr.  Sutton,  of  Dover,  there 
was  an  opening  as  large  as  a  shilling  several  years  after  the  wound  was 
infiicted. 

Prog7iosis. — Out  of  88  cases  of  large  wounds  67  patients  recovered  and 
21  died.  In  21  instances  of  small  wounds  there  were  10  recoveries  and  11 
deaths.'  Few  patients  recover  without  some  modification  of  the  vocal 
function,  but  the  prognosis  in  respect  to  this  point  depends  on  the  rela- 
tion of  the  incision  or  puncture  to  the  vocal  cords.  It  will  be  remembered 
that  the  danger  to  respiration  does  not  terminate  with  the  healing  of  the 
wound  or  the  relief  of  the  first  symptoms.  Subsequent  cicatricial  narrow- 
ing of  the  windpipe  may  require  that  the  air-passage  should  be  opened, 
even  if  that  operation  was  not  at  first  required,  or  if  tracheotomy  was  per- 
formed in  the  first  instance  it  might  either  prevent  the  removal  of  the  tra- 
cheal canula,  or  render  tracheotomy  necessary  a  second  time. 

Treatment. — The  general  treatment  will  be  discussed  under  the  head 
of  Cut-Throat,  it  being  only  necessary  to  remark  here  that,  in  the  case  of 
gunshot  wounds,  or  jagged  cuts,  however  produced,  it  is  very  important 
to  see  that  any  loose  fragments  of  epiglottis,  arytenoid  cartilage,  or  mu- 
cous membrane,  are  altogether  removed;  and  that  in  a  punctured  wound, 
any  resultijig  emphysema  should  be  relieved  by  scarification  of  the  skin. 
The  cicatricial  narrowing  of  the  windpipe,  Avhich  so  often  results,  must  be 
treated  by  the  mechanical  measures  described  at  page  284. 


'  Surpical  Observations,  vol.  i.  p.  45. 
'  Horteloup,  op.  cit.  p.  80. 


298       DISEASES  OF  THE  PHARYNX,  LARYNX,  AND  TRACHEA. 


Burns  of  the  Larynx.' 

Samuel  Cooper'  and  Marjolin '  first  called  attention  to  the  frequency 
of  dyspnoea  in  cases  of  burn,  but  it  remained  for  Ryland  *  to  point  out 
that  this  condition  was  frequently  due  to  burning  flame  or  highly  heated 
air.  Since  then  Durham^  and  Cohen"  have  reported  cases.  In  most  of 
the  recorded  cases  the  upper  portion  of  the  body  was  the  seat  of  the  burn, 
but  in  some  instances  the  lower  extremities  alone  suffered.  The  symp- 
toms are  generally  great  pain  in  the  throat,  difficulty  of  swallowing,  dysp- 
ncea,  aphonia,  and  the  presence  of  a  quantity  of  black  carbonaceous  mat- 
ter in  the  sputa.  The  symptoms  usually  come  on  a  few  hours  after  the 
accident.  On  examining  these  cases  great  inflammation  of  the  fauces  is 
generally  to  be  seen,  and  the  larynx  in  one  case,  reported  by  Dr.  Cohen, 
was  in  a  state  of  acute  cedema.  There  is  generally  great  nervous  prostra- 
tion. The  jyrogfiosis  is  very  serious;  it  depends  not  only  on  the  extent 
and  depth  of  the  burn,  but  also  the  age  and  vigor  of  the  patient  must  be 
taken  into  consideration. 

The  local  treatment  should  consist  in  making  the  patient  suck  ice  and 
using  insufflations  of  morphia;  but  if  there  is  much  oedema,  scarification 
should  be  employed,  and,  if  necessary,  tracheotomy  must  be  performed. 


FOREIGN  BODIES    IN  THE   LARYNX. 

Latm  Eq. — Corpora  adventitia  in  larynge. 
French  Eq. — Corps  etrangers  dans  le  larynx. 
German  Eq. — Fremde  Korper  im  Kehlkopf. 
Italian  Eq. — Corpi  stranieri  nella  laringe. 

Definition. — Foreign  bodies  generally  introduced  into  the  larynx  from 
without,  .most  frequently  through  the  mouth  during  mastication  or  deglu- 
tition, and  only  very  rarely  entering  through  a  wound  in  the  neck.  Occa- 
sionally, however,  they  pass  upward  from  the  trachea  or  oesophagus. 

Etiology. — A  complete  collection  of  all  the  foreign  bodies  that  at  one 
time  or  another  have  found  their  way  into  the  larynx  would  probably 
comprise  specimens  of  every  known  substance.'  Flesh,  bread,  fragments 
of  bones  of  all  edible  quadrupeds  and  fish,  stones  of  various  species  of 
fruits,  nutshells,  grains  of  corn,  peas,  beans,  shells  of  mollusks,  coins,  but- 
tons, pebbles,  artificial  teeth  with  their  fittings,  are  examples  of  the  for- 
eign matters  that  most  frequently  become  impacted  in  the  larynx.  The 
first  class  of  substances,  ^.  e.,  those  connected  with  alimentary  matters, 

'  This  subject  might  perhaps  have  been  more  conveniently  considered  in  connection 
with  Sculds  of  the  Larynx  (.page  206),  but  having  been  hitherto  omitted  must  be  briefly 
referred  to  here. 

"  Diet,  of  Pract.  Surg.,  art.  Bums. 

^  Diet,  de  Medecine,  art.  Brulure. 

*  A  Treatise  on  Diseases  and  Injuries  of  the  Larynx  and  Trachea,  p.  274,  1837. 

^  Holmes's  System  of  Surgery,  vol.  ii.  p.  46^.  second  edition. 

^  Cohen:   Inhalation,  its  Thfr.ipeutics  and  Practice.  1«7'),  p.  294. 

'  See  Gross  :  Treatise  on  Foreign  Bodies  in  the  Air-passages,  Philadelphia,  1854. 
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usually  gain  admission  during  mastication,  wliilst  the  j)erson  is  laugliing 
or  talking;  less  frequently  during  the  act  of  deglutition.  Foreign  bodies 
of  metallic  composition  are  occasionally  impacted  in  the  larynx  of  cliildren, 
who  amuse  themselves  by  putting  coins,  buttons,  small  toys,  etc.,  in  the 
mouth.  In  rarer  instances  teeth,  real  or  artificial,  or  tooth  plates,  become 
loosened  during  sleep  and  drawn  into  the  glottis.  It  is,  indeed,  very  fre- 
quently during  sleep  that  the  metallic  bodies  mentioned  above  find  admit- 
tance into  the  air-passages  in  children  who  have  gone  to  bed  with  them 
in  their  mouths.  An  accident  of  this  kind  occurred  to  a  lad  at  VVisbeach 
in  the  year  1876.'  The  boy  went  to  sleep  with  a  toy-engine  in  his  mouth, 
and  during  the  night  it  passed  into  the  windpipe.  Dr.  Bury,  who  was 
called  to  the  case,  found  it  necessary  to  perform  tracheotomy.  The  cause 
of  the  sudden  attack  of  dyspnoea  was  not  known  at  the  time,  and  some 
months  later  Dr.  Bury  sent  the  patient  up  to  me  at  the  Hospital  for  Dis- 
eases of  the  Throat,  and  I  transferred  the  case  to  my  principal  clinical 
assistant,  Dr.  Samuel  Johnson,  now  of  Baltimore.  The  little  engine  was 
found  to  be  so  deeply  embedded  in  the  subglottic  region  that  it  could 
only  be  extracted  after  Dr.  Johnson  had  performed  thyrotomy.  The  pa- 
tient made  a  complete  recovery,  though  his  voice  has  remained  up  to  the 
present  time  (July,  1879),  slightly  hoarse.  Peas  or  puff-darts  are  some- 
times sucked  in  through  tubes;  and  leeches  applied  inside  the  mouth  will 
occasionally  make  their  way  downward,  though  more  frequently  these 
animals  get  into  the  larynx  from  drinking  dirty  water,  an  accident  which 
has  often  happened  to  soldiers  on  march.  Dr.  Massei'  succeeded  in  re- 
moving from  the  pharyngo-laryngeal  sinus  a  living  leech  which  had  found 
its  way  into  that  situation  whilst  the  patient  was  drinking  some  impure 
river  water  a  fortnight  previously.  Foreign  bodies  may  also  become  fixed 
in  the  larynx,  having  previously  passed  upward  through  the  trachea  or  oeso- 
phagus. A  curious  case  is  related  by  Edwards,'  of  a  boy  a^t.  eight,  in 
whom  a  bronchial  gland  became  detached,  passed  by  an  ulcerated  opening 
into  one  of  the  bronchi,  and  was  thence  expelled  up  the  trachea  during 
violent  exertion,  so  as  to  become  impacted  in  the  rima  glottidis.  The  epi- 
glottis itself  may  be  drawn  into  the  larynx  and  become  spasmodically  fixed 
in  that  situation.  Dr.  Soils  Cohen*  remarks  that  this  accident  "usually 
occurs  during  eating,"  but  that  he  has  "  known  it  occur  during  swallowing 
of  saliva  and  threaten  asphyxia."  This  author  refers  to  a  case  reported 
by  Ruble,*  and  adds  that  "  it  is  not  improbable  that  some  cases  of  other- 
wise unaccountable  sudden  death  at  a  meal  may  be  due  to  this  cause." 
If  an  inspiration  be  taken  incautiously  during  the  act  of  vomiting,  as 
sometimes  occurs  in  fits  of  drunkenness,  some  of  the  matters  passing  up 
from  the  stomach  may  be  drawn  into  the  larynx  and  cause  sulTocation. 
Foreign  bodies  may  also  gain  access  to  the  cavity  of  the  larynx  directly 
from  without,  L  e.,  by  penetrating  its  walls  when  driven  forcibly,  as  in  the 
case  of  bullets,  flying  fragments  of  metal,  stone,  etc.  Some  idea  of  the 
frequency  with  which  foreign  matters  become  fixed  in  different  parts  of 
the  air-passages,  may  be  gathered  from  an  analysis  of  IGG  cases  made  by 
Bourdillat.'  Of  these  in  80  instances  the  foreign  body  was  arrested  in  the 
trachea,  and  35  in  the  larynx,  in  2G  in  the  right  bronchus,  and  in  15  in 

'  Archives  of  Clin.  Surg.,  Dec,  1876.  ^  II  Morgagni,  Oct.,  1«74. 

^  Med. -Chir.  Trans.,  vol.  xxxvi.  *  Op.  cit. ,  second  edition,  p.  615  et  eeq. 

^  Op.  cit.  p.  l:}. 

^  Gazette  Med.,  1861,  p.  135.     See  also  a  further  paper  by  the  same  author  on  Three 
Hundred  Cases  of  Foreign  Bodies  in  the  Air-Passages. — Gazette  Mud.,  1868. 
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the  left  bronchus.  According  to  Durliam,'  however,  the  larynx  is  the  most 
frequent  site  of  impaction  of  a  foreign  body.  Out  of  15  cases  collected  by 
that  writer,  in  7  the  larynx  arrested  the  foreign  substance,  in  5  the  tra- 
chea, in  2  the  right  bronchus,  and  in  1  the  left  bronchus. 

Symptoms. — These  vary  considerably,  according  to  the  size  of  the  for- 
eign body  and  the  mode  in  which  it  has  become  impacted.  If  fixed  in 
the  rima  glottidis,  and  large  enough  to  fill  that  opening,  death  may  be 
almost  instantaneous,  unless  the  convulsive  efforts  of  the  patient  at  res- 
])iration  succeed  in  dislodging  it.  On  the  other  hand  small  bodies,  such 
as  fish  bones,  may  remain  in  the  larynx  for  an  indefinite  period  without  in- 
terrupting respiration,  merely  giving  rise  to  cough  and  sensations  of  dis- 
comfort in  the  part.**  Sometimes  even  the  tempc^rary  impaction  of  a  for- 
eign body  gives  rise  to  hemorrhage  from  the  surface  of  the  mucous  mem- 
brane, and  Sommerbrodt  ^  has  reported  a  case  in  which  the  mere  contact 
of  a  foreign  body  in  the  act  of  deglutition  led  to  the  immediate  formation 
of  a  small  blood-cyst  on  the  dorsal  surface  of  the  posterior  wall  of  the 
larynx.  The  cyst  was  opened  and  the  patient  at  once  cured.  In  many 
cases  when  the  presence  of  the  foreign  body  does  not  at  first  directly  ob- 
struct respiration,  it  does  so  afterward  indirectly  by  causing  inflamma- 
tion and  tumefaction  of  the  soft  parts  of  the  larynx.  In  another  class  of 
cases  the  foreign  body  may  at  first  allow  the  freedom  of  respiration,  but 
subsequently  take  up  an  altered  position,*  which  immediately  menaces 
life.  Thus  a  substance  of  irregular  shape  may  pass  the  glottis  and  be- 
come arrested  in  the  trachea,  and  after  a  variable  interval  be  driven  up- 
ward during  a  fit  of  coughing,  so  as  to  become  firmly  wedged  into  the 
rima  glottidis.  Under  these  circumstances  sudden  death  may  be  the  re- 
sult. When  the  foreign  body  is  impacted  in  one  of  the  ventricles  ^  it  can- 
not generally  be  moved,  and  if  it  passes  into  both  ventricles  it  will  most 
likely  require  to  be  broken  or  crushed  before  it  can  be  extracted  (see  case, 
page  302).  In  some  instances  considerable  danger  accrues,  not  from  the 
position  of  the  foreign  body,  or  from  inflammation,  but  from  violent 
spasm  of  the  glottis,  brought  about  by  the  irritation  applied  directly  to 
the  part.  As  a  rule  great  anxiety  and  terror  on  the  part  of  tlie  patient 
accompany  the  entrance  of  any  foreign  body,  however  small,  ipto  the  air- 
passages,  and  in  many  cases  somewhat  mask  the  real  importance  of  the 
accident.  In  those  cases  where  the  foreign  body  remains  in  the  larynx 
without  causing  immediate  danger  to  life  by  asphyxia,  pain  is  a  promi- 
nent symptom.  Sharp  and  angular  bodies  of  any  size  cause  very  acute 
and  continuous  pain  when  they  become  impacted  so  as  to  press  against 
the  contiguous  soft  parts,  and,  of  course,  quickly  give  rise  to  high  inflam- 

'  Holmes's  System  of  Surgery,  vol.  ii.  p.  477. 

*  The  case  of  the  poet  Anacreon,  who  is  supposed  to  have  died  from  a  grape-stone 
having  lodged  in  the  larynx  (Pliny,  1.  viL  c.  v.),  which  is  opposed  to  these)  instances, 
is  probably  an  example  of  "  poetical  justice  "  and  has  reference  to  the  previous  mode 
of  life  said  to  have  been  pursued  by  Anacreon.  Retribution,  however,  did  not  over- 
take the  rollicking  poet  until  he  was  85  vears  old ! 

3  Berlin,  klin.  Wochenschrift,  1878,  No.  18. 

*  See  a  case  in  point  by  Porter.  Dub.  Med.  Press,  Feb.  9,  1859. 

^  See  the  case  of  a  button-mould  fixed  in  the  lefc  ventricle  of  the  larynx,  and  ex- 
tracted after  six  weeks  by  laryngotomy  (Pelletan  :  Clin.  Chir.,  t.  i.  p.  8i.  Also  an  in- 
stance by  Desault,  where  a  cherry-stone  remained  in  one  of  the  laryngeal  ventricles 
for  two  years,  at  the  end  of  which  time  the  patient  died  from  disease  of  the  larynx 
(CEuvres  Chir.,  t.  ii.  p.  258).  In  a  case  mentioned  by  Sir  Thomas  Watson,  a  piece  of 
gold  remained  for  years  in  a  similar  position  without  detriment  to  the  patient  (Pracc. 
of  Physic,  fifth  edition,  vol.  ii.  p.  261). 
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mation.  The  position  taken  np  b}'  any  foreign  body  in  the  larynx  can 
usually  be  seen  on  using  tiie  laryngoscope. 

Uiaijiiosis. — The  presence  of  a  foreign  body  in  the  larynx  can  seldom 
remain  for  long  a  matter  of  doubt.  The  history  of  the  case  is  usually 
clear,  and  laryngoscopic  examination  verifies  or  disproves  the  statement 
made  by  the  patient.  In  the  case  of  children  and  hysterical  females, 
however,  the  diagnosis  cannot  always  be  arrived  at  immediately.  A  child 
may  come  home  complaining  of  its  throat,  and  in  a  short  time  present 
symptoms  closely  resembling  croup.  The  little  sufferer  has  swallowed 
something  used  as  a  plaything,  such  as  a  button,  small  coin,  or  toy,  but 
either  forgets  the  circumstance  or  is  afraid  to  tell  it.  By  a  careful  con- 
sideration of  all  the  facts  connected  with  the  case,  liowever,  and  by  laryn- 
goscopic examination,  the  true  nature  of  the  affection  may  generally  be 
brought  out.  As  will  be  hereafter  explained,  h^'sterical  persons,  suffer- 
ing from  hypencsthesia  or  panesthesia  of  the  larynx,  often  erroneously 
fancy  that  something  is  sticking  in  the  part.  Such  cases  have  generally 
only  to  be  seen  to  be  recognized. 

Prognosis. — Death,  of  course,  sometimes  follows  immediately  on  the 
accident.  When  this  is  delayed,  there  is  always  great  danger  as  long  as 
the  foreign  body  remains  in  the  larynx  or  air-passages.  A  fatal  result 
may  occur  after  a  time  from  two  dift'erent  causes,  viz.:  either  the  foreign 
body  may  become  dislodged,  and  assuming  an  altered  position,  may  close 
the  glottis  and  suffocate  the  patient  in  a  few  minutes  ;  or  the  amount  of 
inflammation  and  tumefaction  of  the  soft  parts  of  the  larynx  may  more 
gradually  lead  to  the  same  result.  Even  after  the  foreign  body  has  been 
removed,  a  cautious  prognosis  must  be  given  as  long  as  there  are  any 
symptoms  of  local  inflammation. 

Treatment. — The  indication  of  paramount  importance  is,  of  course,  to 
remove  the  foreign  body  at  the  earliest  opportunity.  Mr.  Durham  '  has 
collected  55-4  cases  of  foreign  bodies  in  the  air-passages,  in  283  of  which 
the  substance  was  extracted  by  opening  the  windpipe  or  otherwise  by 
the  medical  attendant,  whilst  in  271  the  efforts  of  nature  were  left  un- 
aided, except  in  51  cases  where  emetics  were  given.  In  the  first  set  of 
cases  the  deaths  amounted  to  70  (24.8  percent.),  and  in  the  second  set 
to  115  (42.5  per  cent.).  Great  encouragement  is  thus  given  to  operative 
procedures,  but  it  must  be  taken  into  consideration  in  drawing  inferences 
from  these  tables  that  death  without  the  expulsion  of  the  foreign  body 
occurred  in  the  cases  not  operated  on  95  times.  Doubtless  in  many  of 
these  instances  the  fatal  result  was  immediate,  before  surgical  aid  could 
be  obtained  or  operative  measures  adopted.  On  the  other  hand,  in  the 
cases  subjected  to  operation,  the  foreign  body  was  probably  fixed  in  a  po- 
sition which  admitted  of  delay,  and  of  course  materially  lessened  the  dan- 
ger of  the  accident. 

If  the  symptoms  are  not  urgent,  a  laryngoscopic  examination  should 
be  made,  and  the  foreign  body,  if  possible,  removed  with  the  aid  of  for- 
ceps. The  common  laryngeal  forceps  generally  answer  best,  though  in 
the  case  of  children,  on  account  of  the  small  size  of  the  larynx,  the  tube- 
forceps  are  more  convenient.  But  if  the  patient  be  found  at  the  last 
gasp,  the  first  action  of  the  surgeon  should  be  to  open  the  trachea  and 
introduce  a  canula.  Respiration  being  provided  for,  the  laryngeal  mirror 
may  be  subsequently  used,  and  the  foreign  body  removed  per  vias  natii- 
rales.     In  some  cases  the  foreign  body  cannot  be  extracted  until  it  has 

'  Op.  cit  p.  488. 
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broken  into  fragments,  as  in  an  instance  (hereinafter  described)  which 
came  under  my  notice.  In  some  cases,  eitlier  before  or  after  tracheo- 
tomy, according  to  the  urgency  of  the  symptoms,  the  foreign  body  may 
be  got  rid  of  by  placing  the  patient  head  downward  and  shaking  the 
body.  This  procedure,  which  is  more  likely  to  answer  in  the  case  of 
smooth  and  roundish  bodies,  such  as  coins,  buttons,  and  stones,  is  more- 
particularly  applicable  in  the  case  of  foreign  bodies  lodged  below  the 
larynx,  and  will  be  found  described  in  detail  under  Foreign  Bodies  in  the 
Trachea.  Sometimes  after  reducing  the  local  inflammation  by  suitable 
remedies,  a  foreign  body,  previously  immovably  fixed,  can  be  easily  ex- 
tracted. This  fact  was  illustrated  by  a  remarkably  successful  case  of  Dr. 
Whistler's,'  in  which,  with  the  aid  of  the  laryngoscope,  he  removed  a 
lamella  of  bone,  measuring  nearly  an  inch  by  three-fourths  of  an  inch, 
from  below  the  vocal  cord  six  weeks  after  it  had  become  firmly  embedded 
in  the  laryngeal  tissues.  If  this  method  fails,  recourse  must  be  had  to 
thyrotomy,  practised  in  the  same  manner  as  for  the  removal  of  growths 
from  the  larynx  ;  -  but  owing  to  the  risk  of  producing  permanent  aphonia, 
the  laryngeal  cartilages,  should,  if  possible,  be  left  intact.  As  the  ope- 
ration approaches  completion,  some  caution  is  necessary,  in  order  to 
prevent  the  foreign  body  slipping  down  into  the  trachea  after  the  lar- 
ynx is  laid  open.  When  seen,  the  object  should  be  grasped  firmly  with 
forceps  and  extracted.  Not  unfrequently,  however,  a  forcible  expiration 
through  the  wound  expels  the  foreign  body  as  soon  as  the  windpipe  is 
opened. 

Before  removing  the  tracheal  canula  and  closing  the  opening,  great 
care  should  be  taken  to  ascertain  that  the  patient  can  breathe  freely 
through  the  larynx.  After  the  injured  parts  have  regained  their  natural 
condition,  an  experiment  may  be  made  by  corking  the  canula,  which  may 
afterward  be  entirely  removed  as  soon  as  it  becomes  evident  that  the  pa- 
tient is  able  to  breathe  freely  for  an  indefinite  period  through  the  larynx. 
The  following  case  is  a  good  illustration  of  the  impaction  of  a  foreign  body 
in  the  larynx  : 


CASE  OF    IMPACTION  OF  A  LAMELLA  OF   BONE  TRANSVERSELY  IN  THE  VEN- 
TRICLES. 

John  B.,  aged  fifty,  a  laborer,  suffering  from  aphonia,  dyspnoea,  and 
dysphagia,  was  brought  to  me  on  September  29,  1866,  by  Mr.  John  Gum- 
ming. The  patient  stated  that  three  days  previously,  whilst  taking  some 
soup  (made  from  sheep's  head)  he  suddenly  felt  choked  by  something 
"  going  the  wrong  way."  He  tried  to  get  it  up  with  his  fingers,  but  did 
not  succeed.  Subsequently,  he  vomited  violently,  and  after  bringing  up 
large  quantities  of  blood,  fell  insensible  on  the  floor.  On  examining  him 
with  the  laryngoscope,  a  piece  of  bone  was  seen  to  be  lodged  horizontally 
in  the  larynx,  just  above  the  level  of  the  vocal  cords,  in  such  a  manner 
that  it  completely  blocked  up  the  anterior  third  of  the  laryngeal  canal 
(Fig.  A).  The  bone  could  not  be  moved  with  a  laryngeal  probe,  and  after 
repeated  unsuccessful  efforts  to  seize  it  with  forceps,  the  symptoms  being 
very  urgent,  tracheotomy  was  performed.  On  October  5th  Sir  William 
Fergusson  attempted,  with  various  instruments,  to  remove  the  bone  ;  but 
it  was  so  impacted  that  it  could  not  be  dislodged.     That  eminent  surgeon 

'  Lancet,  Dec.  2,  1876.  *  See  page  237. 
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recommended  tliat,  if  after  a  delay  of  a  few  days,  tlie  bone  was  still  im- 
pacted, the  thyroid  cartilage  should  be  divided,  and  the  bone  removed 
through  the  wound.  On  October  14th  I  succeeded  in  passing  a  blunt  hook 
behind  and  below  the  bone,  and  in  this  manner  brought  up  a  thin  lamina 
of  bone  about  half  an  inch 

across  in  each  direction.  On  a  b 

the  following  day  a  small 
piece  of  bone  was  seen 
projecting  from  the  right 
ventricle  (Fig.  B).  After 
passing  an  instrument  be- 
low, and  slightly  moving 
the  fragment,  the  patient 
coughed  up  a  piece  of  bone, 
about  half  an  inch  long,  and 
a  quarter  of  an  inch  wide, 
covered  on  one  side  with 
gristle.  On  putting  the  pie- 
ces of  bone  together,  they 
made  altogether  a  lamina 
three-quarters  of  an  inch 
long  and  half  an  inch  wide 
(Fig.  C).  This  had  been 
impacted  horizontally  with 
its  long  diameter  across  the 
larynx  in  such  a  manner 
that  about  three-eighths  of 

an  inch  had  extended  into  the  right  ventricle,  and  rather  less  than  a  quar- 
ter of  an  inch  of  the  bone  into  the  left  ventricle  ;  in  this  way  the  bone 
could  not  move  to  the  smallest  extent  either  upward  or  downward.  It 
will  be  seen  therefore  that  the  bone  could  only  be  removed  by  fracturing 
the  portion  in  one  of  the  ventricles,  and  that  the  portion  in  the  right  ven- 
tricle was  separated  from  the  main  part  by  the  operation  on  the  14th. 
On  the  IGth  the  patient  was  discharged  cured.  The  bone  was  shown  at 
the  Pathological  Society,  and  further  details  will  be  found  in  the  Transac- 
tions (vol.  xviii.  p.  27  et  seq.). 


FtR.  87. — A  shows  the  view  of  the  larynx  as  first  seen  :  a  is  a 
horizontal  lamella  of  bone,  whose  outer  extremities  pass  into  the 
ventricles  of  e^ch  side.  B  shows  the  view  of  tlie  larj'nx,  after 
the  bone  lias  been  broken,  and  the  central  portion  and  that  pass- 
inj^  into  the  left  ventricle  have  been  removed:  6  is  the  fractured 
edge  of  the  fragment  of  the  bone  remaining  in  the  right  ventricle. 
C  is  the  bone  put  together  after  removal :  a  corresponds  to  the  por- 
tion indicated  by  the  same  letter  in  A  ;  r  is  the  part  which  pass- 
ed into  the  right  ventricle  :  I  the  portion  which  rested  in  the  left 
ventricle,  and  e  the  surface  of  the  bone  that  was  hidden  by  the 
epiglottis. 


[NERVO-MUSCULAR   AND   SENSORY  AFFECTIONS   OF  THE 

LARYNX. 


Before  proceeding  to  describe  the  various  laryngeal  neuroses  in  detail, 
it  is  desirable  to  make  a  few  remarks  here  on  the  classification  of  these 
important  diseases. 

Nervous  affections  of  the  larynx  may  be  divided  primarily  into  two 
classes,  viz.,  (1)  neuroses  of  sensation,  and  (2)  neuroses  of  motion.  Con- 
cerning the  first  class,  our  knowledge  is  very  limited,  not  only  on  account 
of  the  rarity  of  the  lesion,  but  also  because  the  subject  has  hitherto  re- 
ceived little  attention  from  laryngoscopists.  Disturbances  of  the  motor 
apparatus  of  the  larynx  have,  however,  been  more  carefully  studied,  and 
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the  observations  of  Ziemssen,'  Gerhardt,"  Riegel,'  and  others  have  pro- 
vided us  with  a  more  complete,  though  still  imperfect,  picture  of  their 
origin,  course,  and  issue. 

There  are  four  kinds  of  disturbance  of  the  sensory  functions  of  the 
laryngeal  mucous  membrane,  viz.,  (1)  anaesthesia,  (2)  hypertesthesia,  (3) 
paraesthesia,  and  (4)  neuralgia  or  hyperalgesia. 

Neuroses  of  motion  may  be  conveniently  divided  into  the  two  natural 
classes,  viz.,  (1)  loss  of  power,  or  paralysis,  and  (2)  perverted  power,  or 
spasm. 

Under  loss  of  poioer  we  have  : 

1.  Paralysis  from  disease  or  injury  of  that  portion  of  the  medulla  oblon- 

gata which  constitutes  the  floor  of  the  fourth  ventricle  ; 

2.  Paralysis  from  disease  or  injury  of  the  spinal  accessory  nerve  ; 

3.  Paralysis  from  disease  or  injury  of  the  pneumogastric  nerve  ; 

4.  Paralysis  from  disease  or  injury  of  the  superior  laryngeal  nerve  ; 

5.  Paralysis  from  disease  or  injury  of  the  recurrent  laryngeal  nerve;  and 

6.  Paralysis  of  individual  muscles,  or  sets  of  muscles — a  class  of  affec- 

tions which,  though  generally  of  myopathic  nature,  can  be    most 
conveniently  considered  in  this  subdivision. 

JJndieT  perverted  power  we  have  : 

1.  Spasm  of  the  adductors  of  the  vocal  cords  and  its  cognate  affections  ; 

and 

2.  Spasm  of  the  tensors  of  the  vocal  cords.] 


ANESTHESIA  OF  THE  LARYNX. 

Latin  Eq. — Anaesthesia  laryngis. 
French  Eq. — Anesthesie  du  larynx. 
German  Eq. — Ansesthesie  des  Kehlkopfs. 
Italian  Eq. — Anestesia  della  laringe. 

Definition. — Loss  of  .sensibility  of  the  mucous  membrane  of  the  la- 
rynx, due  to  central  or  peripheral  disease  of  the  nervous  system. 

Etiology. — This  condition,  as  a  serious  manifestation,  appears  to  be 
confined  to  cases  of  diphtheritic  and  bulbar  paralysis.  Chairou  *  remarks 
that  ansesthesia  of  the  epiglottis  and  larynx  is  an  invariable  concomitant 
of  hysteria  ;  but,  although  there  is  sometimes  a  slightly  diminished  sensi- 
bility of  the  pharynx  in  these  cases,  I  have  never  observed  that  the  mu- 
cous membrane  of  the  larynx  was  at  all  obtuse  to  direct  impressions. 
Romberg '  states  that  in  severe  cases  of  cholera  there  is  impaired  sensi- 
bility of  the  mucous  membrane  of  the  larynx. 

'  Cyclopaedia  of  Medicine,  vol.  vii.  p.  093. 

'Virchow's  Archiv,  vol  xxi.  ;  Volkmann's  Sammlung  Klin.  Vortrage,  No.  36, 
1872.     Laryngologische  Beitiage.  D.     Archiv  f.  Klin.  Med.,  Bd.  xi.  p.  57.5,  1873. 

3  Ibid.  :  Bd.  vi.  p.  37,  1809  ;  Bd.  vii.  p.  2C4,  1870;  and  Volkmann's  Samm.  Klin. 
Vortrage.  No.  95,  1875. 

*  Etudes  Chir.  sur  THysterie.  Paris.  ISTvO. 

^Huf eland's  Journal  der  pract.  Heilkunde,  Feb.,  1833. 
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Symptoms. — In  some  cases  the  loss  of  sensation  does  not  reach  below 
the  vocal  cords,  whilst  in  others  the  anaesthesia  extends  to  the  greater 
part  of  the  mucous  lining  of  the  trachea.'  The  affection  varies  also  in  in- 
tensity ;  sometimes  it  is  so  complete  that  any  part  of  the  epiglottis  or 
laryngeal  cavity  may  be  touched  with  a  sound  without  producing  any  sen- 
sation or  movement  of  the  larynx  ;  whilst  in  other  cases  it  is  incomj)lete, 
a  sensation  being  experienced,  but  not  giving  rise  to  the  reflex  act  of 
coughing.  The  amvsthesia  may  also  be  confined  to  one  side,  or  may  be 
bilateral.  Dysphagia  often  occurs  in  these  cases,  food,  especially  in  the 
liquid  form,  having  a  tendency  to  pass  into  the  windpipe.  This  phen- 
omenon was  formerly  supposed  to  result  because  the  insensible  condition 
of  the  mucous  membrane  of  the  larynx  allowed  particles  to  enter  the  air- 
passage,  but  it  would  appear  that  the  actual  cause  of  the  penetration  of 
food,  IS  the  associated  paralysis  of  the  muscles  depressing  the  epiglottis. 
The  motor  phenomena  commonly  coexisting  with  anaesthesia  will  be 
found  described  at  p.  317. 

Profjnosis. — Except  in  cases  of  bulbar  paralysis,  laryngeal  anfBsthesia 
generally  terminates  in  recovery  in  a  period  varying  from  four  to  six 
weeks.  It  must  not  be  forgotten,  however,  that  in  extreme  cases,  if  prop- 
er means  have  not  been  taken  to  prevent  the  passage  of  food  into  the 
windpipe,  death  is  likely  to  result  from  pneumonia. 

JJiar/nosis. — In  the  absence  of  any  obstruction  of  the  pharynx  or  oeso- 
phagus, the  tendency  of  food  to  pass  into  the  larynx  when  the  patient  is 
swallowing  strongly  points  to  the  probable  existence  of  anaesthesia,  but 
certainty  can  only  be  attained  with  the  laryngeal  probe. 

Patiiology. — All  cases  of  true  anaesthesia  of  the  larynx  must  be  due 
to  loss  of  function  of  the  superior  laryngeal  nerve,  or  of  certain  fibres  in 
the  pneumogastric  nerve  which  ultimately  form  the  superior  laryngeal 
nerve,  or  a  nn'nute  portion  of  the  nucleus  of  the  pneumogastric  nerve  must 
be  involved  in  the  floor  of  the  fourth  ventricle.  The  change  which  takes 
place  in  the  nerve-structures  in  diphtheria  will  be  found  described  at  page 
11-1,  and  in  greater  detail  in  my  recently  published  work."  The  pathol- 
ogy of  bulbar  paralysis  is  contained  in  the  ordinary  text-books  of  medi- 
cine. 

Ireatment. — The  local  application  of  electricity  is  the  most  important 
remedy  in  this  class  of  diseases.  I  formerly  only  employed  faradism,  but 
during  the  last  five  years  I  have,  as  a  rule,  used  both  the  galvanic  and  in- 
duced currents.  In  any  case  the  current  should  be  sufficiently  strong  to 
cause  discomfort,  but  not  pain.  In  order  to  carry  out  this  treatment,  either 
the  double  laryngeal  rheophores  (page  186)or  my  single  electrode  (page  18G) 
may  be  used.  If  the  latter  instrument  is  employed  the  necklet  should  be 
worn,  so  that  its  metal  disk  lies  over  some  portion  of  the  course  of  the 
superior  laryngeal  nerve  between  the  greater  cornu  of  the  hyoidbone,  and 
the  base  of  the  arytenoid  cartilage.  In  either  case  the  instrument  may 
be  introduced  daily  into  the  larynx,  and  used  six  or  eight  times  at  a  sit- 
ting. Whilst  the  local  treatment  is  being  thus  pursued,  it  is  also  advis- 
able to  improve  the  health  of  the  patient  by  general  tonics,  and  especially 
by  the  administration  of  strychnine;  and  if,  in  swallowing,  food  enter:? 
the  larynx,  the  patient  should  be  fed  with  the  oesophageal  tube.  In  in- 
troducing the  instrument  care  should  be  taken  not  to  2)ass  it  into  the  la- 

'  Sef;  Schnitzler  :  Wiener  Med.  Prespc,  Xos.  40  and  48.  1873.     See  al«o  Leube  :  D. 
Arch.  f.  Klin.  Med  ,  Bd.  vi.  y.  20tj,  180'J ;   and  Acker,  Ibid.,  Bd.  xiii.  p.  410,  1874. 
•  Diphtheria,  1879,  p.  ^8  ct  Beq. 
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rynx,  an  accident  ^vhich  is  not  unlikely  to  occur  in  this  class  of  cases. 
The  tube  should  therefore  be  guided  down  the  throat  as  far  as  possible 
by  the  linger,  and  when  in  situ,  if  there  be  any  doubt  as  to  its  position, 
the  patient  should  be  desired  to  produce  a  vocal  sound  before  any  food  is 
injected. 

CASES    OF   ANESTHESIA   OE   THE   LARYNX   AFTER   DIPHTHERIA. 

Case  1. — On  November  5,  1876,  two  sisters,  suffering  from  anaesthe- 
sia of  the  larynx,  came  under  my  notice.  The  first  case  was  that  of  Mrs. 
W.,  aged  forty-three,  who  was  recovering  from  diphtheria  when  I  first  saw 
her.  Three  of  her  children  had  been  attacked  with  the  disease,  and  as 
they  were  recovering  she  became  affected.  When  I  saw  her  the  pharynx 
■was  slightly  cedematous  and  red.  There  was  abundant  frothy  secretion, 
but  no  false  membrane,  and  she  was  able  to  swallow  with  slight  difficulty. 
On  November  8th  the  dysphagia  had  greatly  increased,  she  became  much 
weaker,  and  could  scarcely  stand.  In  attempting  to  walk  her  gait  was 
unsteady,  and  she  once  fell  down  in  walking  across  her  room.  On  No- 
vember 9th  the  patient  was  unable  to  swallow  at  all,  everything  passing 
into  the  windpipe,  and  giving  rise  to  paroxysms  of  coughing.  Her  voice 
Avas  weak  and  nasal,  but  distinctly  phonetic.  The  uvula  and  palate  were 
both  completely  paralyzed  and  insensible,  and  on  making  a  laryngoscopic 
examination  the  epiglottis  was  seen  to  be  slightly  inflamed,  and  retracted 
against  the  back  of  the  tongue,  so  that  only  its  under  surface  was  visible. 
The  vocal  cords  appeared  iiealthy  in  color,  and  their  adductive  action  was 
normal.  On  introducing  a  lar^-ngeal  probe  into  the  larynx  and  touching 
the  epiglottis  and  vocal  cords  no  effect  was  produced,  but  the  action  of 
the  vocal  cords  prevented  the  passage  of  the  sound  into  the  subglottic 
region.  On  placing  the  finger  on  the  crico-thyroid  muscle,  and  directing 
the  patient  to  speak,  the  muscle  was  felt  to  contract  normally. 

This  patient  was  fed  by  means  of  the  oesophageal  tube  twice  a  day  for 
a  fortnight,  when  to  a  great  extent  she  had  recovered  her  power  of  swal- 
lowing; both  galvanic  and  induced  currents  of  electricity  were  also  applied 
daily  for  a  month  to  the  pharj'nx  and  larynx.  Strychnia  was  administered 
in  this  case,  but  after  taking  -^^t\\  of  a  grain  three  times  a  day  for  two  days, 
toxic  effects  were  produced,  and  the  drug  was  accordingly  discontinued, 
and  quinine  prescribed.  By  the  middle  of  December  the  general  health 
was  greatly  improved;  the  patient  had  quite  recovered  her  power  of  walk- 
ing, but  she  had  occasional  trouble  in  deglutition,  and  was  attacked  with 
paroxysms  of  choking  and  coughing  during  meals.  On  referring  to  my 
note  book  I  find  that  complete  insensibility  of  the  larynx  remained  for 
ten  days  after  I  had  first  noticed  it.  After  this  it  gradually  disappeared, 
but  the  attacks  of  choking  and  violent  coughing  in  swallowing  continued 
some  weeks  after  the  larynx  had  recovered  its  sensibility  to  the  impression 
of  the  laryngeal  sound  and  the  epiglottis  had  regained  its  power.  The 
voice  was  still  nasal,  and  there  was  paresis  of  the  palate  on  January  1st. 
The  patient  left  town  at  this  period,  and  I  heard  that  her  voice  did  not  be- 
come quite  normal  till  the  middle  of  February. 

Case  2. — Miss  A.,  aged  forty-one,  who  had  assisted  in  nursing  the 
children  of  her  sister  (the  patient  whose  case  has  just  been  recorded),  also 
suffered  from  an  attack  of  diphtheria.  About  ten  days  after  recovery 
difficulty  of  swallowing  came  on — the  symptoms  being  very  much  the 
same  as  those  described  in  the  case  of  Mrs.  W. — but  the  voice  was  com- 
pletely lost,  and  she  also  had  di'poplia.     Unlike  the  previous  case  the  power 
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of  the  lower  extremities  was  perfect.  The  palate  was  found  to  be  para- 
lyzed, and  there  was  complete  insensibility  of  the  larynx  on  introduction 
of  the  laryngeal  sound.  The  adductor  of  the  right  vocal  cord  was  also 
paralyzed,  and  the  left  cord  moved  feebly  toward  the  median  line.  At- 
tempts were  made  to  ascertain  whether  the  crico-thyroid  muscle  was  para- 
lyzed, but  the  non-action  of  the  adductors  rendered  it  impossible  to  ascer- 
tain laryngoscopically  the  state  of  tension  of  the  cords,  and  the  examination 
of  the  muscle  externally  only  furnished  negative  results.  This  patient  was 
also  fed  with  the  (Esophageal  tube,  but  did  not  recover  her  power  of  swal- 
lowing for  more  than  a  month,  in  spite  of  the  daily  use  of  both  forms  of 
electricity,  applied  directly  to  the  pharynx  and  larynx,  and  the  administra- 
tion of  strychnia  (yV^^  ^^  ^  grain)  three  times  a  day.  The  adductors  recov- 
ered their  power  and  the  voice  was  restored  a  fortnight  before  the  oesopha- 
geal tube  could  be  dispensed  with.  On  the  restoration  of  the  voice  it  was 
found  to  have  a  nasal  character,  which  it  continued  to  possess  as  long  as 
the  patient  remained  under  my  observation.  The  palate  also  did  not  com- 
pletely recover,  the  words  nib,  head,  and  egg,  when  gently  pronounced  by 
the  patient,  sounding  as  rwn,  hen,  and  eng. 


Hyperesthesia,  Paresthesia,  axd  Neuralgia. 

Definition. — Increased  or  perverted  sensibility  of  the  mucous  mem- 
brane of  the  larynx,  or  regularly  intermittent  pain  in  that  organ  unaccom- 
panied by  serious  structural  changes. 

Etiology. — Hyperaesthesia  is  often  present  when  the  external  parts  of 
the  larynx,  such  as  the  epiglottis,  the  ary-epiglottic  folds,  or  the  inter-ary- 
tenoid  fold,  are  affected  by  severe  inflammation,  but  this  symptom  has 
already  been  dealt  with  in  describing  both  acute  and  chronic  laryngitis. 
Para?sthesia  appears  in  most  cases  to  be  the  result  of  some  hysterical  con- 
dition of  the  system.  After  a  foreign  body,  temporarily  impacted  in  the 
larynx,  has  been  extracted,  a  condition  of  hyperaesthesia  or  parresthesia 
frequently  remains  behind  for  some  hours  or  even  days.  Preachers  and 
others  who  are  obliged  to  make  much  use  of  their  voice  are  especially  liable 
to  suffer  from  a  morbid  sensibility  of  the  larynx;  in  such  cases,  the  local 
neurosis  may  be  only  a  sympton  of  nervous  irritability  and  hypochon- 
driasis, or  may  be  the  result  of  structural  changes.  True  neuralgia  of  the 
larynx  generally  appears  to  result  from  cold,  or  occurs  as  a  sequel  to  an 
inflammatory  affection.  Schnitzler  '  has  reported  a  case  of  the  kind  in 
a  man,  act.  thirty-six,  who  had  just  recovered  from  an  acute  attack  of 
angina. 

Symptoms. — In  hyperaesthesia  of  the  mucous  membrane  of  the  larj'nx 
the  parts  are  abnormally  responsive  to  the  least  irritation,  so  that  even 
coughing  and  deglutition  often  occasion  disagreeable  sensations  of  various 
kinds,  such  as  burning,  pricking,  dryness,  constriction,  or  rawness.  In 
some  cases  the  condition  gives  rise  to  a  troublesome  cough,  but  true 
"nervous  laryngeal  cough  "  (hereinafter  described)  usually  occurs  without 
any  altered  sensibility  of  the  larynx.  According  to  Schnitzler,'^  spasm  of 
the  muscles  of  the  pharynx  and  larynx  usually  accompanies  morbid  sensi- 
bility of  those  parts,  and  may  even   give  rise  to  general  convulsions,  but 

'  Loc.  cit. 

2  Wiener  Med.  Presse,  1873,  pp.  1052  and  1107. 
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the  latter  phenomenon  is  probably  due  rather  to  the  general  state  of  the 
nervous  system  than  to  the  local  affection. 

In  cases  of  para^sthesia  of  the  larynx,  the  patient  generally  complains 
that  some  foreign  body — which  gives  the  sensation  of  a  hair,  a  fish-bone, 
or  a  rough  fragment  of  any  hard  substance — is  lodged  in  the  tliroat.  As 
already  remarked,  such  a  disturbance  of  sensation  almost  always  exists 
for  a  short  time  after  the  removal  of  a  foreign  body,  but  it  also  often  oc- 
curs as  an  idiopathic  condition  in  hysterical  girls  and  women.  In  such 
cases  the  patient  is  confident  of  the  presence  of  some  offending  substance, 
and  applies  to  the  surgeon  for  its  removal;  on  laryngoscopic  examination, 
however,  no  vestige  of  any  foreign  matter  can  be  found.  It  occasionally 
happens  that  paresthesia  of  the  larynx  of  this  nature  is  present  in  con- 
nection with  a  condition  of  the  raucous  membrane  which,  as  far  as  tactile 
tests  are  concerned,  appears  to  be  a  form  of  ana?sthesia. 

True  neuralgia  of  the  larynx  is  apparently  very  rare,  but  cases  have 
been  reported  by  Handfield  Jones,'  Clinton  Wagner,"  and  Schnitzler.'  I 
have  met  with  only  thirteen  cases  :  nine  of  the  patients  Avere  women  and 
four  men.  In  seven  of  these  cases  the  pain  was  on  the  left  side,  darting 
up  from  the  larynx  toward  the  ear;  in  four  it  w^as  on  the  right  side  and 
extended  in  the  corresponding  direction  ;  and  in  two  cases  the  pain  was 
on  both  sides.  In  all  these  cases  the  pain  was  distinctly  intermittent,  and 
in  three  instances  was  relieved  by  pressure.  Eight  of  the  patients  re- 
covered under  the  use  of  quinine  and  persistent  pencilling  of  the  laryn- 
geal mucous  membrane  with  chloroform  and  morphia.  Three  derived  no 
benefit  from  treatment,  and  two  discontinued  attendance  after  a  short 
.  time,  the  result  being  unknown.  Even  the  successful  cases,  however, 
proved  very  obstinate.     The  ages  of  the  women  were  as  follows  : 

From  15  to  20  years 1  case. 

"     20  to  25      "     5  cases. 

"     25  to  30      "     2      " 

At  47  years 1  case. 

The  ages  of  the  male  patients  were  seventeen,  nineteen,  twenty-three,  and 
twenty-seven. 

Prognosis. — A  favorable  prognosis  may  generally  be  given,  but  it  must 
not  be  forgotten  that  disturbances  of  the  sensibility  of  the  laryngeal  mu- 
cous membrane  are  often  very  persistent.  Even  when  consequent  on 
chronic  catarrh,  the  neurosis  sometimes  continues  to  trouble  the  patient 
long  after  the  catarrhal  condition  has  been  removed. 

Treatment. — When  the  laryngeal  neurosis,  although  existing  as  a  local 
affection  per  se,  is  associated  with  an  hysterical  or  hypochondriacal  con- 
dition, our  attention  must  be  mainly  directed  toward  improving  the  gen- 
eral health.  In  such  cases,  change  of  air,  sea  bathing,  or  a  course  of 
hydropathic  treatment,  are  most  likely  to  effect  a  cure  of  both  the  con- 
stitutional and  local  disorders.  When  the  malady  appears  to  be  purely 
local,  the  application  of  strongly  astringent  solutions  is  often  of  great 
benefit,  but  I  have  found  morphia  and  chloroform,  as  recommended  by 
Schnitzler,  still  more  useful.  Dr.  Handfield  Jones  considers  that  most 
cases  of  laryngeal  dysaesthesia  are  of  a  rheumatic  nature,  and  recommends 

>  Med.  Times  .and  Gnz..  May  2,  1868. 
«  New  Yorli  Med.  Recoid,  Jan.  20,  1875. 
^  Loc.  cit. 
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the  administration  of  iodide  of  potash.  Tobold '  gives  the  preference  to 
solution  of  bromide  of  potassium.  At  the  same  time  bromide  of  potassium 
should  be  given  internally. 


LARYNGEAL    PARALYSIS   FROM    DISEASE   OR   INJURY   OF 
THE    MEDULLA   OBLONGATA. 

Jjatin  Eg. — Paralysis  laryngea  ex  morbo  vel  lesione  medullfE  oblongatae. 
J^'ench  Kq. — Paralysie  laryngee  resultant  de   maladie  ou   de  lesion  de  la 

moelle  alloni>-ee. 
German  Eq. — Kehlkopfliilimungin  Folgevon  Krankheit  oder  Verletzung 

der  Medulla  oblongata. 
Italian  Eq. — Paralisi  laringea  da  malattia  o  lesione  del  midollo  allungato. 

Definition. — Paralysis  of  some  of  the  muscles  of  the  larynx,  and 
usually  at  the  same  time  of  some  other  muscles  of  the  head,  face,  or  ex- 
tremities, indicative  of  central  disease  of  the  nervous  system. 

Etiology. — In  order  to  do  justice  to  the  etiology  of  this  disease  it 
v?ould  be  necessary  to  arrive  at  the  causes  of  locomotor  ataxy,''  multiple 
sclerosis,  and  progressive  bulbar  paralysis.  These  affections  will  be  found 
fully  described  in  the  various  text-books,  and  it  is  only  necessary  to 
remark  here,  that  heredity,  depressing  emotions,  excessive  mental  excite- 
ment, and  exposure  to  cold  are  generally  regarded  as  their  chief  predis- 
ponents.  In  a  considerable  proportion  of  the  cases  that  have  come  under 
my  notice  it  will  be  seen  that  the  patient  had  suffered  from  syphilis,  and 
in  one  instance  a  gumma  was  found  in  the  brain. 

Symptoms. — In  laryngeal  affections  due  to  disease  of  the  brain  there  are 
generally  other  symptoms  indicative  of  cerebral  disorder.  Thus  we  fre- 
quently meet  with  paralysis  of  one  of  the  limbs,  or  loss  of  power  of  partic- 
ular muscles,  or  one  of  the  special  senses  may  be  destroyed.  The  general 
symptoms  vary  according  to  the  particular  nucleus  which  is  involved. 
Sometimes  convulsions  are  present.  The  laryngeal  symptoms  also  vary 
greatly;  in  some  eases  the  nucleus  of  one  recurrent  nerve  is  completely 
destroyed,  and  we  have  loss  of  power  of  all  the  muscles  acting  on  one 
vocal  cord,  whilst  in  otliers  the  nuclei  of  the  adductor  or  abductor  filaments 
may  be  alone  involved  ;  hence,  sometimes  there  is  merely  hoarseness  or 
loss  of  voice,  whilst  in  others  there  is  great  stridor  in  breathing.' 

Patholoyy. — Neuroses  of  the  larynx  dependent  on  central  lesions  have 
their  origin  in  organic  disease  of  the  roots  of  the  pneumogastric  and 
spinal  accessory  nerves  in  the  floor  of  the  fourth  ventricle.  These  paral- 
yses occur,  therefore,  in  connection  with  brain  affections  involving  the 
medulla  oblongata  and  pons  Varolii,  and  are  occasionally  met  with  in  the 
diseases  already  referred  to  under  "Etiology."  In  the  only  case  that  has 
come  under  my  own  notice  in  which  a  post-mortem  examination  was  made 

'  Laryngoscopie  u.  Keblkopfkrankheiten,  1874,  p.  343. 

'  A  case  in  which  locomotor  ataxy  was  present  has  been  reported  by  Professor 
Charcot  (Gazette  des  Hopitaux,  No.  1,  1879),  as  an  example  of  "  laryngeal  crisis," 
but  the  use  of  this  term  docs  not  appear  to  possess  any  particular  advantatre. 

"  In  .iddition  to  my  own  cases,  I  would  refer  the  reader  to  the  excellent  illustrations 
of  the  affection  published  by  Pentzoldt  (D.  Archiv.  f.  Klin.  Med.,  Bd.  xiii.  1874),  and 
Beverley  Robiusou  (American  Jouru.  of  Med.  !Sci. ,  April,  1878). 
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the  disease  was  of  a  syphilitic  nature;  the  surface  of  the  medulla  oblong-ata 
was  soft  and  creamy,  but  on  section  the  structure  appeared  healthy.  Un- 
fortunately no  microscopic  examination  was  made.  In  Pentzoldt's  case 
the  olivary  bodies  were  ill-defined,  whilst  the  anterior  pyramids  were  gray 
and  had  a  "gelatinous  gloss." 

Diagnosis. — The  most  marked  characteristic  of  central  paralysis  of  the 
laryngeal  muscles  is  the  coexistent  implication  of  other  nerves — generally 
of  those  supplying  the  palate  and  tongue,  though  the  facial  nerve  is 
sometimes  involved. 

Prognosis. — The  prognosis  is  generally  very  unfavorable,  but  in  syph- 
ilitic cases  the  disease  may  be  arrested. 

Treatment. — The  affection  can  only  be  treated  symptomatically.  If 
syphilis  is  present,  iodide  of  potassium  should  be  administered;  whilst  if 
the  abductors  are  paralyzed  tracheotomy  may  be  necessary. 


CASES   ILLUSTRATIVE   OF   PARALYSES   FROM   DISEASE    OF   THE   MEDULLA 

OBLONGATA. 

Case  1.  Comjylete  Paralysis  of  the  Left  Vocal  Cord. — Thomas  C, 
aged  fifty,  was  under  the  care  of  Dr.  Hughlings  Jackson,  in  the  London 
Hospital,  in  March,  1864,  and  1  was  requested  by  my  colleague  to  make 
an  examination  of  the  larynx.  Dr.  Jackson  showed  me  that  the  patient 
had  paralysis  with  wasting  of  the  right  side  of  the  tongue,  the  right  side 
of  the  palate,  the  right  trapezius,  and  loss  of  power  of  the  right  side  of 
the  orbicularis  oris.  With  the  laryngoscope,  the  right  vocal  cord  was 
seen  to  maintain  the  cadaveric  position.  It  is  evident  that  disease  of  the 
medulla  oblongata  alone,  and  that  near  the  nuclei  of  the  spinal  accessory 
and  hypoglossal  nerves,  could  produce  these  various  paralyses.  This  pa- 
tient was  seen  in  1866  and  the  disease  had  not  then  advanced.  ("Lon- 
don Hosp.  Reports,"  vol.  i.  p.  361.) 

Case  2.  Complete  Paralysis  of  the  LeftYocal  Cord. — In  1865,  Z.  S., 
a  man  aged  forty-three,  came  under  my  care  at  the  London  Hospital, 
with  loss  of  sensation  on  the  left  side  of  the  face,  diminished  power  of 
taste  on  the  left  side  of  the  tongue,  paralysis  of  the  left  half  of  the  pal- 
ate, and  a  shrill  voice.  About  two  inches  behind  the  ear  and  on  a  level 
a  little  bolow  the  meatus,  was  a  ragged-edged  scar,  over  a  brawny  mass 
running  ownward,  but  slanting  forward  as  far  as  the  inferior  angle  of 
the  lowei  jaw.  The  sterno-mastoid  appeared  to  run  into  the  mass  in 
front;  and  behind  the  scar  and  below  the  general  mass  the  belly  of  the 
muscle  was  hard  and  prominent.  The  anterior  edge  of  the  trapezius  also 
was  hardened  and  cord-like.  With  the  laryngoscope,  the  left  vocal  cord 
was  seen  to  be  immovably  fixed  in  the  cadaveric  position.  There  was  iri- 
tis of  the  left  eye,  and  besides  some  opacity  of  the  lower  part  of  the  cor- 
nea. I  transferred  the  patient  to  Dr.  Hughlings  Jackson;  and  under 
iodide  of  potassium  and  good  diet  he  improved  wonderfully.  It  is  true 
that  the  paralyses  did  not  pass  away,  but  the  general  health  was  appar- 
ently restored,  and  the  swelling  in  the  neck  reduced  and  softened. 

A  few  months  later,  however,  the  man  died  from  hemiplegia.  The 
membranes  at  the  base  of  the  brain,  especially  in  the  course  of  the  fis- 
sures, were  found  to  be  thickened  by  a  dirty  glue-like  material.  The  walls 
of  the  left  vertebral  artery  were  much  increased  in  bulk,  and  the  right 
middle  cerebral  artery  entered  a  tumor  about  the  size  of  a  nut,  which  on 
section  was  soft,  and  yellowish  white — evidently  a  gumma.     A   similar 


LARYNGEAL    PARALYSIS.  311 

tumor  was  found  oxtomliiig'  from  a  branch  of  tlio  loft  mi'Ullc  cerebral  ar- 
tery, 'I'he  surface  of  the  medulla  oblong^ata  was  soft  and  creamy,  but  on 
section  the  structure,  which  was  not  subjected  to  microsco[)ical  examina- 
tion, appeared  healthy.  On  examination  of  the  larynx  after  death  by  Tuy 
cousin,  Mr.  Frederick  M.  Mackenzie,  the  left  crico-arytenoideus-posticus 
was  thin,  pale  in  color,  and  transparent,  whilst  the  right  muscle  was  of  a 
deep  red  color  and  twice  the  thickness  of  its  fellow.  The  other  nmscles 
of  the  lar\nx  do  not  appear  to  have  been  examined. 

For  further  particulars  see  "  Lond.  Hosp,  Reports,"  vol.  iv.  1867,  page 
314  et  seq. 

Cask  3.  Complete  Paralysis  of  the  RigfitVocal  Cord. — In  December, 
18G8,  I  was  requested  by  my  colleague,  Dr.  Hughlings  Jackson,  to  see  J. 
G.,  aged  fifty,  who  was  under  his  care  in  the  London  Hospital,  suffering 
from  paralysis  of  several  nerves,  and  from  excruciating  pains  in  the  head, 
which  scarcely  permitted  him  to  get  any  sleep.  The  patient's  voice  was 
not  completely  lost,  but  it  was  very  weak  and  shrill,  and  the  breathing 
was  slightly  stridulous.  On  laryngoscopic  examination,  the  right  vocal 
cord  was  seen  to  be  permanently  fixed  in  the  cadaveric  position.  Thex-e 
was  slight  tumefaction  of  the  right  ventricular  band,  and  the  side  of  the 
epiglottis  was  a  little  swollen  and  pushed  toward  the  left  side.  ''  The 
other  defects  were,''  as  Dr.  Hughlings  Jackson  described,  "all  on  the 
right  side.  The  right  half  of  the  tongue  was  greatly  wasted,  the  right 
half  of  the  palate  hung  forward  a  little,  and  was  drawn  up  to  the  left, 
when  the  patient  cried,  Oh  !  and  there  was  nearly  complete  deafness  in 
the  right  ear."  J.  G.  had  a  constant  sensation  of  pain  and  stiffness  at 
the  back  of  tlie  nose,  though  nothing  could  be  seen  with  the  rhinoscope. 
Several  times  he  suffered  from  severe  epistaxis — to  the  extent  of  a  pint 
or  more  on  one  or  two  occasions — the  blood  coming  down  the  nose  into 
the  mouth.  Externally  there  was  an  exceedingly  hard  tumor,  rather 
longer  and  narrower  than  a  hen's  ^^^,  extending  downward  behind  the 
angle  of  the  lower  jaw,  on  the  right  side  of  the  neck,  and  on  the  opposite 
side  there  was  a  similar  but  much  smaller  tumor.  These  tumors  were  first 
noticed  about  a  year,  and  the  hoarseness  about  three  months,  before  I  saw 
the  patient.  Fourteen  years  previously  the  patient  had  undoubtedly  suf- 
fered from  syphilis.  Dr.  Hughlings  Jackson  thought  the  tumors  syphili- 
tic. Although  the  tumors  on  the  right  side  might  possibly  have  caused 
pressure  on  the  pneumogastric  nerve,  the  fact  that  the  right  half  of  the 
tongue  was  .affected  clearly  points  to  the  central  origin  of  the  disease, 
and  there  can  be  little  doubt  but  that  Dr.  Jackson's  opinion  "  that  there 
was  disease  of  the  medulla,  near  the  origin  of  the  spinal  accessory,  and  of 
several  other  cranial  nerves  of  the  right  side,"  was  a  correct  one. 

Case  4.  Bilateral  Paralysis  of  the  Abductors. — J.  W.,  aged  forty- 
four,  a  drover,  was  admitted  into  the  Hospital  for  Diseases  of  the  Throat 
on  March  19,  18G8,  on  account  of  slight  difficulty  of  breathing;  his  voice 
was  normal.  His  historv  was  as  follows: — Sixteen  months  ago  he  was 
seized  with  a  general  paralysis  affecting  both  extremities  on  both  sides  of 
the  body.  From  this  he  gradually  recovered  and  had  now  only  weakness 
,  in  his  left  arm.  On  examination  the  heart  and  lungs  were  found  to  be 
health}^,  but  the  laryngoscope  showed  paralysis  of  the  abductors  of  the 
vocal  cords,  which,  on  inspection,  remained  only  rather  more  than  one- 
eighth  of  an  inch  apart.  On  phonation  they  were  seen  to  be  properly 
abducted.  This  patient  only  remained  under  observation  for  three  months, 
during  which  time  there  was  neither  advance  nor  improvement  in  the 
symptoms. 
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Case  5.  Bilateral  Paralysis  of  the  Abductors.  — William  G.  F.,  of  West 
Cowcs,  Isle  of  Wight,  apj^lied  at  the  Hospital  for  Diseases  of  the  Throat, 
Julv  ;25,  1SG8,  on  account  of  great  difficulty  of  breathing.  He  states  that 
he  was  quite  Avell  until  three  years  ago,  when  he  took  a  severe  cold,  and 
has  never  since  been  well.  In  December,  18G7,  he  had  an  epileptic  fit,  and 
subsequently  had  other  attacks.  After  the  last  fit,  he  remained  uncon- 
scious for  some  hours.  He  occasionally  passes  his  motions  involuntarily, 
and  his  urine  frequently  oozes  away.  He  states  that  the  difficulty  of 
breathing  has  been  gradually  getting  worse,  and  that  he  now  makes  so 
much  noise  during  sleep  that  passers-by  stop  under  his  window,  and 
neiahbors  in  the  opposite  house  are  disturbed  in  their  rest. 

Present  Condition. — The  voice  is  a  little  husky,  but  there  is  no  cough, 
I.oud  stridor  in  breathing,  greatly  increased  on  the  sliglitest  exertion. 
The  larynx  is  perfectly  healthy,  with  the  exception,  that  on  inspiration 
the  vocal  cords  scarcely  move  from  the  median  line.  No  evidence  of  tho- 
racic disease. 

This  patient  returned  to  Cowes,  where,  I  am  informed  by  Dr.  HofE- 
meister,  he  shortly  afterward  died. 

Case  G.  Bilateral  Paralysis  of  the  Abductors. — James  J.,  aged  twenty- 
five,  was  admitted  into  the  London  Hospital  on  April  18,  1873.  For  two 
years  past  the  patient  had  been  subject  to  seizures,  during  which,  he  says, 
the  power  of  speech,  sight,  and  motion  left  him;  these  were  accompanied 
bv  nausea  and  vomiting  and  by  pains  in  the  legs.  The  patient  attributes 
all  the  above  symptoms  to  a  severe  cough,  and  to  violent  exertion  while 
playing  on  the  trombone.  Fifteen  months  before  he  came  under  notice  a 
peculiarity  in  his  gait  was  observed,  there  being  an  evident  loss  of  co-or- 
dinative  muscular  power,  as  in  progressive  locomotor  ataxy.  Shortly  after 
this  he  lost  the  sight  of  one  eye,  and  the  other  eye  also  became  affected 
a  few  days  later.  Five  years  ago  the  patient  had  a  primary  venereal  sore, 
■which  was  followed  by  an  eruption.  On  examination  it  was  found  that 
both  pupils  were  dilated,  and  the  disks  atrophied.  Rapid  movements  of 
the  eyes  produced  vertigo.  The  senses  of  smell  and  hearing  were  unim- 
paired. There  was  a  marked  stridor  during  respiration,  and  a  croupy, 
inspiratory  noise  at  night.  The  laryngoscope  revealed  a  partial  paraly- 
sis of  the  crico-arytenoidei  postici  muscles,  which  explained  the  stridor. 
There  was  also  a  sluggishness  in  the  movements  of  the  muscles  of  the 
palate.  The  administration  of  iodide  of  potassium  was  followed  by  a 
speedy  improvement  in  all  the  symptoms. 

Case  7.  Bilateral  Paralysis  of  the  Abductors. — On  September  25, 
1878,  I  was  called  to  see  Mr.  G.  J.  C,  who  was  suffering  from  difficulty 
of  breathing.  On  inquiry,  I  found  that  the  dyspnoea  had  been  coming  on 
for  several  years,  and  that  for  eight  or  nine  years  he  had  had  some  weak- 
ness, amounting  to  imperfect  paralysis,  of  the  right  leg.  Whilst  sitting 
in  bed  there  was  little  stridor,  but  at  my  request,  he  got  up,  and  with 
some  difficulty  hobbled  across  the  room  with  the  aid  of  a  stick,  when  his 
breathing  became  decidedly  stridulous.  He  told  me  that  he  sometimes 
made  so  much  noise  in  his  sleep  that  it  awoke  him.  On  examination,  the 
heart  and  organs  of  circulation  were  found  to  be  healthy,  but  the  laryn- 
.  goscope  showed  that  the  vocal  cords  remained  permanently  fixed  near  the 
median  line,  being  separated,  on  inspiration,  only  to  the  extent  of  about 
an  eighth  of  an  inch  at  the  posterior  portion  of  the  glottis.  Mr.  C.  in- 
formed me  that  he  had  been  seen  by  Dr.  Hughlings  Jackson,  who  had 
told  him  that  "he  had  paralysis  of  some  of  the  muscles  of  the  throat."  I 
recommended  tracheotomy,  but  th.e  patient  desired  to  postpone  the  opera- 
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tion.  On  October  10th  he  went  to  stay  with  a  fritmd  near  Maidstone,  and 
at  night  retired  to  bed  in  his  usual  condition.  In  the  morning  he  was 
found  dead.     No  post-mortem  examination  was  permitted. 


LARYNGEAL  PARALYSIS   FROM  DISEASE  OR  INJURY  OF 
THE  SPINAL  ACCESSORY  NERVE. 

Latin  Eq. — Paralysis  laryngea  ex  morbo  vel  lesione  nervi  accessorii  spi- 
nalis. 

French  Eq. — Paralysie  laryngee  resultant  de  maladie  ou  de  lesion  du 
nerf  spinal. 

German  Eq. — Kehlkopflahmung  in  Folge  von  Erkrankung  oder  Verlet- 
zung  des  accessorius  Wiliisii. 

Italian  Eq. — Paralisi  laringea  da  malattia  o  lesione  del  nervo  spinale. 

The  previous  division  includes  paralysis  due  to  injury  of  the  nucleus 
of  the  spinal  accessory,  and  under  the  present  head  we  have  to  consider 
paralysis  due  to  disease  of  either  of  the  spinal  accessory  nerves  in  their 
course."  The  injury  to  the  nerve  generally  results  from  the  pressure  of  a 
malignant  tumor  leading  to  disorganization  of  the  brain.  No  uncom- 
plicated case  has  come  under  my  notice  in  which  injury  of  the  accessory 
branch  has  been  proved  to  exist,  but  Tiirck ''  mentions  a  case  of  bilateral 
compression  of  this  nerve  in  its  passage  through  the  foramen  lacerum, 
owing  to  cancerous  infiltration  of  the  base  of  the  skull.  In  this  case, 
which  occurred  in  pre-laryngoscopic  times  (1855),  there  was  hoarseness 
up  to  the  time  of  death.  Seeligmiiller '  has  recorded  an  excellent  exam- 
ple of  this  rare  affection.  Schech*  has  also  reported  a  most  interesting 
case  in  which  the  accessory  nerve,  in  conjunction  with  the  glosso-pharyn- 
geal,  pneuinogastric,  and  hypoglossal  nerves,  was  involved  in  a  sarcoma- 
tous tumor  at  the  base  of  the  brain.  The  symptoms  of  uncomplicated  dis- 
ease of  the  accessory  nerve  are  not  at  present  known;  whilst  treatment 
can  only  be  expectant,  and  such  as  is  calculated  to  promote  the  euthanasia. 

The  following  case  illustrates  the  affection: 

Paralysis  of  the  Accessory  and  Spinal  Branches  of  the  Sjmial  Acces- 
sory N^erve  and  of  other  Kerves. — Elizabeth  S.,  aged  fifty-one,  admitted 
into  the  London  Hospital,  November,  18G3,  on  account  of  difiiculty  of 
swallowing,  shortness  of  breath,  and  loss  of  voice.  In  addition  to  the 
symptoms  already  described,  the  patient  suffered  from  complete  deafness 
of  the  right  ear  and  slight  deafness  on  the  left  side.  She  had  some  diffi- 
culty in  ])utting  out  the  tongue,  and  its  right  side  was  slightly  wasted. 
The  uvula  and  the  walls  of  the  pharynx  were  quite  insensible  to  irritation. 
On  making  a  laryngoscopic  examination  both  the  vocal  cords  were  seen 
to  remain  constantly  in  the  cadaveric  position.     The  sensibility  of  the 

'  All  the  cases  that  have  occurred  having  been  complicated  by  coexistent  lesions 
of  other  nerves,  it  is  impossible  to  treat  this  affection  in  the  systematic  manner  which 
has  been  carried  out  with  the  other  neuroses. 

•  Klinik  der  Kehlkopfkrankheiten.  p.  \-'u. 

^  Archiv  fiir  Psychiat.   u.   NervenUrank.,  1872.  vol.  iii. 

*  Deutsches  Archiv  f  iir  Klin.  Medicin,  vol  xxiii.  Hit.  1  and  2. 
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larynx  was  not  impaired.  There  was  entire  loss  of  smell — the  patient 
could  not  distinguish  between  valerian  and  peppermint,  but  when  strong 
ammonia  was  placed  to  the  nostrils  she  was  able  to  sneeze.  She  could 
not  shrug  her  shoulders.  After  a  few  weeks  a  malignant  tumor  became 
apparent  in  the  vault  of  the  pharynx,  and  the  conclusion  was  arrived  at 
that  the  growth  had  involved  the  origin  of  the  glosso-pharyngeal,  spinal 
accessory,  and  hypoglossal  nerves. 

The  tumor  in  the  upper  part  of  the  pharynx  soon  after  reached  the 
back  of  the  mouth,  and  became  extensively  ulcerated  and  constantly  cov- 
ered with  a  fetid  discharge.  The  patient,  who  after  a  short  time  was 
unable  to  swallow  except  with  the  greatest  difficulty,  became  greatly  ema- 
ciated, and  two  days  before  her  death  had  slight  convulsions.  She  ulti- 
mately sank  in  a  comatose  condition  in  January,  1864.  Unfortunately  a 
post-mortem  examination  was  not  permitted,  but  there  can  be  no  doubt 
that  the  case  was  very  similar  to  that  which  has  recently  been  reported 
with  such  admirable  detail  by  Schech. 


LARYNGEAL  PARALYSIS  FROM   DISEASE   OR  INJURY    OF 
THE  PNEUMOGASTRIC  NERVE. 

Latin  Eq. — Paralysis  laryngea  ex  morbo  vel  lesione  nervi  pneumogas- 

trici. 
French  Eq. — Paralysie  laryngee  resultant  de  maladie  ou  de  lesion  du  nerf 

pneumogastrique. 
German  Eq. — Kehlkopflahmung  in  Folge  von  Erkrankung  oder  Verletz- 

ung  des  N.  vagus. 
Italian  Eq. — Paralisi  laringea  da  malattia  o  lesione  del  nervo  pneumo- 

gastrici. 

Definition. — Paralysis  of  one  or  both  the  vocal  cords  according  as  the 
lesion  is  unilateral  or  bilateral.  In  the  former  case  there  is  dysphonia,  in 
the  latter  aphonia. 

Etiology. — Outside  the  cranium,  as  Ziemssen  '  observes,  the  first  point 
that  might  be  injured  is  the  ganglion  of  the  trunk  of  the  pneumogastric. 
A  complete  paralysis  of  both  laryngeal  nerves  would  result  from  such  a 
lesion,  but  no  example  of  tliis  condition  has  as  yet  been  placed  on  record. 
Schech  '  has,  however,  reported  a  case  of  post-diphtheritic  paralysis,  in 
which  some  fibres  of  both  pneumogastric  nerves,  together  with  its  recur- 
rent branches,  had  undergone  fatty  degeneration.  Below  the  origin  of 
the  pharyngeal  and  superior  laryngeal  nerves,  the  pneumogastric  may 
suffer  injury  in  various  ways.  I  have  met  with  a  case  in  which  an  aneu- 
rism of  the  carotid  compressed  the  nerve  in  this  situation.  The  same  re- 
sult may  occur  in  consequence  of  the  presence  of  bronchoceie,  or  tumors 
of  any  kind  in  the  mediastinum.  Heller'  mentions  a  case  in  which  the 
trunk  of  the  pneumogastric  was  the  seat  of  carcinoma;  and  Cock  *  ap- 
pears to  have  injured  the  nerve  in  performing  pharyngotomy  for  the  re- 

'  Loc.  cit.  p  944.  *  Loc.  cit. 

3  D.  Archiv  f.  Klin.  Med.,  vii.  p.  204. 

"*  Guy's  Hosp.  Rep. ,  vol.  iv.  od  series,  p.  226. 
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moval  of  a  foroigii  body.  Kappeler  '  j^ives  an  instance  where  tlie  nerve 
was  included  in  a  lii^ature  applied  to  the  carotid  artery,  and  also  cites  the 
case  in  which  liilh'otli  excised  a  piece  an  inch  and  a  lialt'  long  from  the 
riglit  vagus. 

The  s>/m2)foms  of  a  unilateral  lesion  of  the  trunk  of  the  pneumogastric 
are  very  similar,  so  far  as  the  larynx  is  concerned,  to  those  of  injury  of 
the  recurrent  laryngeal  nerves,  the  sensibility  of  the  larynx  being  either 
little  disturbed  or  quickly  restored.  In  Cock's  case,"  the  voice,  which  was 
previously  clear,  was  altered  after  the  operation  to  the  condition  of  a 
"  husky  whisper."  Two  years  later  the  patient's  singing  voice  had  changed 
from  a  "  fine  tenor  into  a  respectable  bass."  As  the  result  of  experiments 
by  vivisection,  it  would  appear  that  when  a  pneumogastric  nerve  is  in- 
jured, the  opposite  nerve,  as  a  rule,  suffices  to  discharge  the  more  impor- 
tant functions  previously  supplied  by  both  nerves.  Hence,  although  in  the 
first  instance,  the  action  of  the  heart  and  lungs  is  temporarily  disturbed, 
these  organs  generally  soon  recover.  The  sensibility  of  the  larynx  is  also 
restored  after  a  time,  apparently  through  the  nerve  influence  of  the  op- 
posite side,  and  the  motor  functions  of  the  nerve  on  the  affected  side 
alone  permanently  suffer. 

The  pro f/nos is  is  unfavorable  as  far  as  regards  restoration  of  function; 
and  treatment  is  generally  useless. 

Paralysis  of  the  Right  Vocal  Cord  from  Wound  of  the  Pneumogas- 
tric Nerve;  other  Nerves  also  affected. — William  C,  aged  thirty,  a  coach- 
man, was  admitted  at  the  Tiiroat  Hospital  on  October  4,  18T0,  giving 
the  following  history:  On  his  way  home  late  on  the  night  of  August  14th 
he  had  been  suddenly  stabbed  from  behind;  the  instrument  used  was  a 
double-edged  knife,  the  blade  of  which  was  about  four  inches  in  length. 
One  wound  had  been  received  in  the  left  side  over  the  sixth  rib,  and  four 
other  wounds  had  been  inflicted  in  the  back  of  the  neck.  Profuse  he- 
morrhage followed,  and  the  patient  became  very  weak.  The  next  day 
there  was  great  difficulty  in  swallowing,  and  an  inability  to  properly  masti- 
cate the  food.  The  patient  also  felt  great  heat  on  the  right  side  of  the 
face,  and  both  eyes  were  constantly  suffused  with  tears.  After  fourteen 
days  he  went  into  the  country;  swallowing  became  more  diflicult  and  his 
state  of  health  more  impaired.  About  six  weeks  after  the  occurrence  a 
swelling  took  place  in  the  front  of  the  throat.  On  application,  the  pa- 
tient was  seen  to  be  a  strongly  built  man,  but  in  a  pale,  an;cmic  condition. 
Four  nearly  healed  wounds  were  found  in  the  following  situations:  one 
just  below  the  prominence  of  the  occiput;  a  second  over  the  right  side  of 
the  second  cervical  vertebra;  a  third  just  below,  and  a  quarter  of  an  inch 
behind  the  mastoid  process.  This  wound  was  stated  in  evidence  in  the 
police-court  to  have  been  one  inch  and  three-quarters  deep.  A  fourth 
wound  was  situated  about  midway  between  the  second  and  third.  On 
further  examination  there  was  seen  to  be  paralysis  of  the  right  side  of  the 
tongue,  and  slight  paralysis  of  the  muscles  of  the  upper  jaw  on  the  right 
side.  There  was  diminished  sensibility  of  the  right  side  of  the  larynx,  and 
loss  of  power  of  the  ah)ductors  and  adductors  of  that  side;  and  there  was 
considerable  enlargement  of  the  thyroid  body.  The  patient,  who  was 
given  mild  tonics  and  generous  diet  without  any  special  treatment,  grad- 
ually recovered. 

In  this  case  the  loss  of  sensibility  of  the  mucous  membrane,  the  im- 


'  Aichiy  der  Heilkunde,  18G4,  v.  s.  271.  ^  Loc.  cit. 
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paired  action  of  the  muscles  on  the  right  side  of  the  larynx,  and  the  dys- 
phagia, all  pointed  to  an  injury  of  some  fibres  of  the  pneumogastric.  The 
parah'sis  of  the  right  side  of  the  tongue  clearly  showed  injury  of  the  hypo- 
glossal nerve.  It  was  difficult  to  account  for  the  apparent  paralysis  of 
the  temporal  and  masseter  muscles,  unless  it  wei-e  that  this  condition  had 
been  caused  by  some  tumefaction  and  stiffness  of  the  articulation  of  the 
jaw. 

For  further  particulars  see  Drit.  Med.  Journ.,  December  24, 1870. 

Injury  of  the  Pneumogastric  JSTerve  from  Pressure  of  an  Enlarged 
Gland. — Mrs.  C.  S.  aged  thirty-eight,  from  Taunton,  consulted  me  on  May 
5,  187-i,  on  account  of  hoarseness  and  slight  shortness  of  breath  of  six 
years'  duration.  On  making  a  laryngoscopic  examination,  the  right  vocal 
cord  was  seen  to  be  immovably  fixed  in  the  cadaveric  position,  but  the 
sensibility  of  the  larynx  was  not  impaired.  An  enlarged  gland,  about  the 
size  of  a  pigeon's  ^g^,  could  be  felt  deeply  situated  at  the  side  of  the  right 
ala  of  the  thyroid  cartilage.  Mrs.  C.  S.  stated  that  she  had  noticed  this 
swelling  shortly  before  the  hoarseness  first  came  on.  On  deep  pressure 
no  other  enlarged  gland  could  be  detected,  nor  was  there  any  evidence  of 
any  other  cause  producing  pressure  on  the  pneumogastric  nerve  or  its 
branches.  It  must,  therefore,  be  inferred  that  the  enlarged  gland  already 
described  pressed  on  the  pneumogastric  nerve  in  such  a  way  that  the  fibres 
of  the  nerve  which  ultimately  formed  the  recurrent  branch  were  involved. 

Destruction  of  the  Pneumogastric  Nerve  from  Suppuration  of  an  En- 
larged Gland. — Miss  L.,  aged  nine  years,  was  brought  to  me  in  June,  1875, 
on  account  of  loss  of  voice.  She  was  a  delicate-looking  child,  and  bad  a 
scar  on  the  right  side  of  the  neck,  about  one  inch  below  the  angle  of  the 
jaw,  and  about  half  an  inch  in  length.  On  examination  of  the  larynx,  the 
right  vocal  cord  was  seen  to  be  immovably  fixed  in  the  cadaveric  position. 
No  loss  of  sensibility.  The  history  of  the  case  was  as  follows:  Two 
years  previously  the  little  girl  had  suffered  from  glandular  swelling  in  the 
neck,  which  had  softened  and  been  opened  by  a  surgeon.  Soon  after  the 
discharge  had  taken  place  it  was  noticed  that  the  child  lost  her  voice,  and 
the  parents  attributed  this  symptom  to  the  surgeon's  knife.  I  explained 
to  the  little  patient's  friends  that  the  matter  must  have  burrowed  deeply 
into  the  neck  and  thus  reached  the  pneumogastric  nerve,  or,  at  least,  cer- 
tain of  its  fibres,  and  that  the  knife  used  for  the  purpose  in  view  could 
not  have  inflicted  the  injury. 


LARYNGEAL   PARALYSIS   FROM   DISEASE  OR  INJURY    OF 
THE  SUPERIOR  LARYNGEAL  NERVE. 

Latin  Eq. — Paralysis  laryngea  ex  morbo  vel  lesione  nervi  superioris  la- 

ryngei. 
French  Eq. — Paralysie  laryngea  resultant  de  maladie  ou  de  lesion  du  nerf 

larynge  superieur. 
German  Eq. — Kehlkopflahmung  in  Folgevon  Krankheit  oder  Verletzung 

des  N.  laryngeus  superior. 
Italian  Eq. — Paralisi   laringea  da  malattia  o  lesione  del  nervo  laringeo 

superiore. 

Definition. — Paralysis  of  the  superior  laryngeal  nerve,  giving  rise, 
when  complete  and  bilateral,  to  an.nesthesiaof  the  larynx  and  loss  of  power 
of  the  crico-thyroid,  thyro-epiglottic,  and  ary-epiglottic  muscles. 
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Etiology. — The  only  cases  in  which  the  existence  of  this  lesion  has 
been  hitherto  distinguished  with  any  accuracy,  have  been  examples  of 
diphtheria.  I  have,  however,  met  with  one  case,  which  is  related  at  the 
end  of  this  section,  where  the  affection  was  due  to  enlarged  glands  and 
inflammation  of  the  areolar  tissue  beneath  the  angle  of  the  jaw. 

/Si/mptoms. — The  phenomena  due  to  anaesthesia  of  the  larynx  have  been 
already  enumerated  (p.  305),  and  it  therefore  only  remains  for  us  to  consider 
here  the  symptoms  dependent  on  paralysis  of  the  thyro-epiglottic  and  ary- 
teno-epiglottic  muscles  (the  depressors  of  the  epiglottis),  and  of  the  crico- 
thyroid muscle.  When  the  two  former  muscles  are  paralyzed,  the  closufe  of 
the  larynx  during  deglutition  does  not  take  place,  the  epiglottis  remaining 
erect  against  the  root  of  the  tongue.  There  is,  in  consequence,  a  contin- 
ued passage  of  a  portion  of  the  matters  swallowed,  principally  iluids,  into 
the  laryngeal  inlet,  and  since,  owing  to  the  accompanying  anjesthesia,  the 
reflex  act  of  coughing  does  not  occur  until  the  foreign  substance  passes 
below  the  level  of  the  vocal  cords,  some  of  the  food  finds  its  way  down 
the  trachea,  and  an  attack  of  pneumonia  is  thus  likely  to  be  provoked. 
Complete  paralysis  of  the  crico-thyroid  muscles  is  rare,  but  when  present 
it  is  easily  distinguished.  For  on  directing  the  patient  to  produce  a  vo- 
cal sound,  and  at  the  same  time  placing  the  finger  on  the  outer  portion  of 
the  crico-thyroid  space,  the  absence  of  tension  on  the  part  of  the  crico- 
thyroid muscle  can  sometimes  be  perceived.  When  the  affection  is  bilat- 
eral and  well  marked,  the  glottis  is  represented  by  a  wavy  line  (Fig.  88); 
there  is  also  not  unfrequently  a  slight  depres- 
sion of  the  central  portion  of  the  vocal  cords 
in  inspiration,  and  a  corresponding  elevation  in 
expiration  and  vocalization,  and  the  vocal  pro- 
cesses can  seldom  be  seen;  when  the  muscle 
on  one  side  alone  is  affected,  the  corresponding 
vocal  cord  remains  on  a  higher  level  than  its 
fellow.' 

J\lth0l0(/l/.—SchecWs  '  careful  experiments  ^^^    sS.-Bilalral    Paralysis  of 

have  confirmed  the  views  commonly  entertained  External  xeusors. 
that  the  superior  laryngeal  nerve  supplies  sen- 
sation to  the  larynx  above  the  level  of  the  vocal  cords,  and  motor  power  to 
the  crico-thyroid  muscle,  and  he  has  further  confirmed  the  view  that  the 
thyro-epiglottic  and  ary-epiglottic  muscles  receive  their  motor  supply  from 
the  same  source.  The  case  of  Kappeler*  (already  reported,  page  315),  in 
which,  after  accidental  removal  of  a  portion  of  the  right  pneumogastric 
nerve  (which,  of  course,  includes  the  nerve-fibrils  ultimately  forming  the 
superior  laryngeal  nerve),  the  muscles  of  the  epiglottis  acted  normall}', 
and  the  sensibility  of  the  larynx  remained  intact,  though  there  was  com- 
plete paralysis  of  the  right  vocal  cord,  is  probably  to  be  explained  by  the 
compensatory  action  of  the  left  nerve.  There  is,  however,  much  difficulty 
in  meeting  the  cases  of  Tiirck.*  That  excellent  observer  has  reported 
several  cases  of  pure  paralysis  of  the  recurrent  nerve  in  which  there  was 
atrophy  and  fatty  degeneration  of  the  crico-thyroid  muscle,  as  well  as  of 
the  laryngeal  muscles  supplied  by  the  recurrent,  whilst  the  superior  laryn- 
geal nerve  appeared  quite  normal  under  the  microscope. 

'  Riegel:   Yolkmann's  Samml.  Klin.  Vortrape,  No.  95,  ISTo. 

'  Zeitschrift  f.  Biolojie,  ix.,  1873 ;  and  Luschka  :  Dcr  Kehlkopf  des  Measchen,  p. 
166,  Tiilnngen,  1871. 

3  Archiv  der  Heilkunde,  1864,  v.  a.  271. 

*  Klinik  der  Kehlkopfkrankheiten,  Wien,  18GG,  p.  436. 
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JProgJiosis. — In  complete  paralysis  of  both  superior  laryngeal  nerves 
the  patient's  condition  is  attended  with  considerable  danger,  but  if  only 
one  nerve  is  affected  there  seems  to  be  little  risk.  In  the  former  case  the 
patient  may  either  perish  from  inanition  through  refusing  to  take  food, 
or  from  pneumonia  if  he  continues  to  swallow  aliment  in  the  natural  man- 
ner. Cases  have  been  reported  by  Weber,'  Maingault,  '^  Monckton,^ 
Ziemssen,^  and  others,  in  which  a  fatal  termination  of  paralysis  of  the 
throat  could  only  be  accounted  for  by  lobular  pneumonia,  brought  about 
no  doubt  by  the  passage  of  food  down  the  air-tracts. 

Dlagyiosis. — The  recognition  of  tliis  form  of  laryngeal  neurosis  can 
only  be  accomplished  with  the  laryngeal  mirror  and  probe,  and  has  already 
been  referred  to  in  dealing  with  ana?sthesia  of  the  larynx  (page  305),  as 
far  as  regards  the  anaesthesia  of  the  mucous  membrane  and  the  paralysis 
of  the  depressors  of  the  epiglottis. 

Treatment. — The  management  of  cases  of  paralysis  of  the  depressors 
of  the  epiglottis  with  loss  of  sensation  in  the  mucous  membrane,  consists 
mainly  in  keeping  the  patient  clear  of  the  disastrous  consequences  which 
ensue  from  the  passage  of  food  in  the  air-passages,  until  the  parts  affected 
recover  their  normal  condition.  To  achieve  this  object  food  must  be  given 
by  means  of  an  oesophageal  tube  passed  beyond  the  orifice  of  the  larynx. 
Through  this  tube  any  nutritive  fluid  may  be  injected,  such  as  milk,  beef- 
tea,  chicken-broth,  etc.  At  the  same  time  an  attempt  must  be  made  to 
restore  the  functions  of  the  paralyzed  muscles  by  the  use  of  galvanism  and 
faradism,  and  by  the  administration  of  general  tonics.  On  several  occa- 
sions I  have  used  strychnia  with  apparent  advantage,  and  Ziemssen  coun- 
sels the  hypodermic  injection  of  this  remedy. 


CASE    OF    INFLAMED    CERVICAL    GLANDS    PRESSING    ON   THE    SUPERIOR 
LARYNGEAL    NERVES. 

In  May,  1874,  H.  B.,  aged  thirty-seven,  came  under  my  care,  at  the 
Hospital  for  Diseases  of  the  Throat,  suffering  from  inflammation  of  the 
glandulce  concatenatce  and  the  adjacent  areolar  tissue  on  both  sides  of  the 
neck.  The  glands  were  swollen  and  inflamed  from  the  back  of  the  neck 
to  the  sternum,  and  at  the  angle  of  the  jaw  the  skin  was  red,  hot,  and 
almost  erysipelatous  in  appearance.  The  patient  complained  of  difficulty 
of  swallowing,  liquids  constantly  "going  the  wrong  way,"  and  he  had 
complete  loss  of  voice.  I  expected  to  find  considerable  inflammation  of 
the  internal  parts  of  the  throat;  but,  on  laryngoscopic  examination,  with 
the  exception  of  some  fulness  behind  the  left  tonsil,  slight  congestion  of 
the  vocal  cords,  and  an  unusually  turgid  condition  of  the  veins  of  the  plia- 
rynx,  nothing  abnormal  was  seen.  The  difficulty  of  swallowing  was  con- 
sidered functional.  When,  however,  the  patient  paid  his  next  visit,  the 
dysphagia  having  become  worse,  a  more  minute  examination  of  the  la- 
rynx was  made,  and  it  was  found  that  there  was  complete  anaesthesia  of 
its  lining  membrane.  A  sound  could  be  applied  to  any  part  of  the  inte- 
rior of  the  larynx  without  producing  the  slightest  cough  or  irritation.  It 
was  also  observed  that  the  epiglottis  constantly  maintained  its  erect  pos- 

'  Virchow's  Arcliiv,  Bd   xxv.  p.  114,  and  Bd.  xxviii.  p.  489. 
'  De  la  Paralysie  Diphth'^^ritique,  Paris,  1860. 
3  Second  Rep.  ..f  Med.  Off.  of  Privy  Council,  18G0. 

*  Ziemssen  and  Steffen  :  Die  Krankheiten  des  Kehlkopfes,  reprint  from  the  2d  Ger- 
man edition  of  Ziemssen's  Cyclopasdia. 
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ture,  and  that  the  vocal  cords,  though  easily  adducted,  were  not  tense. 
There  was  no  appreciable  loss  of  power  of  the  crico-thyroid  muscle,  as  far 
as  external  examination  showed.  The  nerve-symptoms  were  now  attri- 
buted to  pressure  on  the  superior  laryngeal  nerve.  Poultices  were  ap- 
plied to  the  neck,  and  the  patient  was  directed  to  swallow  nutritive  liquids 
thickened  with  corn  flour.  A  few  days  later  a  post-pharyngeal  abscess 
was  opened  on  the  left  side,  whilst  the  swelling  on  the  right  side  of  the 
neck  gradually  subsided  without  suppuration.  The  patient  recovered  his 
power  of  swallowing  on  the  evening  of  the  day  the  abscess  was  opened, 
and  his  voice  returned  a  few  days  later.  In  this  case  there  is  little  doubt 
but  that  the  superior  laryngeal  nerve  was  pressed  on  near  its  division  into 
the  external  and  internal  branches. 

(For  further  illustrations,  see  the  diphtheritic  cases  reported  at  pages 
306  and  307). 


LARYNGEAL  PARALYSIS    FROM  DISEASE  OR  INJURY  OF 
THE   RECURRENT   NERVE. 

Latin  Eg. — Paralysis  laryngea  ex  morbo  vel  lesione  nervi  recurrentis. 
French  Eq. — Paralysie  laryngee  resultant  de  maladie  ou  de  lesion  du  nerf 

larynge  inferieur. 
German  Eq. — Kehlkopfliihmungen  in  Folge  von  Erkrankung  oder  Ver- 

letzung  des  N.  recurrens. 
Italian  Eq. — Paralisi  laringea  da  malattia  o  lesione  del  nervo  recorrente. 

The  disease  maybe  either  bilateral  or  unilateral,  and  we  must  consider 
these  two  conditions  separately. 


Bilateral  Paralysis. 

Definition. — Paralysis  of  the  recurrent  laryngeal  nerves,  causing  com- 
plete immobility  of  both  vocal  cords  and  loss  of  voice.  When  the  paral- 
ysis is  partial,  certain  fibrils  of  the  nerve  alone  being  implicated,  the  ab- 
ductor muscles  are  generally  first  affected,  and  are  sometimes  the  only 
muscles  which  suffer. 

Etiolofjy. — Cases  of  bilateral  paralysis  of  the  recurrent  laryngeal  nerves 
are  com[)aratively  rare,  though  examples  have  been  reported  by  Ziems- 
sen,'  Tiirck,-  Traube,*  and  others.  The  paralysis  may  be  due  to  disease 
of  the  medulla,  or  to  compression  or  destruction  of  certain  fibres  of  the 
pneumogastric  nerve,  or  to  direct  pressure  on  the  recurrent  nerves  them- 
selves; that  is  to  say,  the  lesion  mav  be  either  central  or  peripheral.  The 
first  two  conditions  have  already  been  considered  in  previous  sections. 
There  remain,  therefore,  only  the  local  influences. 

I  have  seen  one  case  in  which  incomplete  paralysis  was  caused  by  a 
double  aneurism,  and  have  met  with  several  instances  where  either  com- 
plete or  partial  paralysis  was  brought  about  by  cancer  of  the  oesophagus, 

'  Loc.  cit.  p.  050.  *  Op.  cit.  p.  438. 

3  Deutsche  Klinik,  18G0,  Xo.  41,  and  18G1,  No.  27. 
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and  cancer  of  the  thyroid  gland;  I  have  likewise  seen  several  cases  where 
the  bilateral  pressure  was  caused  by  a  simple  fibrous  goitre.  Goitre  is, 
perhaps,  the  most  frequent  cause  of  this  rare  condition;  it  was,  probably, 
the  condition  in  Gerhardt's  case,'  though,  as  the  abductors  alone  were  af- 
fected, that  case  was  reported  as  an  example  of  paralysis  of  those  mus- 
cles. The  annexed  cut  (Fig.  89)  shows  how  readily  slight  enlargement 
of  the  tissues  in  the  neighborhood  of  the  oesophagus  and  thyroid  gland 
may  involve  both  the  recurrent  nerves.  Enlargement,  also,  of  the  bron- 
cliial  glands,  or  the  development  of  an  abundant  and  dense  connective 
tissue  in  their  neighborhood,  occasionally  gives  rise  to  pressure  on  the 
nerves  (see  my  case  hereinafter  related,  and  also  Riegel's  case,*  in  which 
the  abductor  filaments  alone  suffered).  Koch's'  case  is  also  of  a  similar 
kind.  Bjiumler^  relates  a  unique  case  in  which  bilateral  paralysis  of  the 
vocal  cords  followed  a  large  pericardial  exudation  in  a  debilitated  syphili- 
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Fi(j.  89. Ti  in=vor-e  '^'ct  tion  of  the  Neck  of  a  Man  Twentv-five  Years  old,  at  the  Height  of  the  Lower  ] 

Surface  of  the  Tirst  Dorsal  \  i  rltbra       (From  Ziemssen,  after  Braune.) 

tic  subject.  The  phenomenon  appeared  to  be  due  to  pressure  on  both 
recurrent  nerves  from  the  crowding  together  of  the  soft  parts  by  the 
pericardial  exudation,  a  greatly  enlarged  heart,  and  distention  of  the  right 
innominate  and  jugular  veins. 

Sym])toms. — The  phenomena  attendant  on  paralysis  of  the  recurrent 
laryngeal  nerves  depend  altogether  on  the  seat  and  extent  of  the  lesion. 
It  must  not  be  forgotten  that  the  recurrent  nerve  consists  of  a  bundle  of 
filaments,  which  supply  directly  antagonistic  muscles,  viz.,  the  abductors 
and  the  adductors  of  the  vocal  cords.  When  the  nerves  are  uniformly  in- 
volved, i.  e.,  when  the  whole  trunks  are  affected,  both  the  ab-  and  ad- 
ductor filaments  are    paralyzed,    and   the  vocal   cords    remain   in   what 


'  Virchow's  Arctiv.  1863,  vol.  xxiii.  pp.  68  and  269. 

2  Berlin.  Klin.  Wochenschritt,  1«78,  No.s.  20,  21,  and  27. 

3  Annales  cle.s  Miilad.  de  FOreille.  etc.,  1878,  No.  6. 

•*  Deutsches  Archly  f.  klin.  Medicin,  1867,  ii.  S.  550, 
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Ziemssen  calls  ^^  the  cadaveric  position^''  i.  e.,  in  a  situation  half  way  be- 
tween the  median  position  of  phonation  and  the  lateral  ])osition  of  deep 
inspiration,  their  immobility  being  very  characteristic,  and  the  diagnosis 
easy  and  conclusive.  iVo  dysjynoea  is 2)rese)it  in  such  cases,^  and  the  voice 
may  be  weak  or  reduced  to  an  almost  inaudible  whisper.  In  any  case 
there  is  constant  waste  of  breath  present,  and  speaking  is  attended  by  a 
great  increase  in  the  amount  of  effort  normally  required,  the  excessive  size 
of  the  glottis  necessitating  a  greater  degree  of  pressure  to  throw  the 
vocal  cords  into  vibration.  The  muscles  of  expiration,  especiallv  the  ab- 
dominal, are  therefore  unusually  strained,  discomfort  is  felt  at  their  thora- 
cic attachments,  and  the  patient  quickly  becomes  exhausted,  lie  cannot 
cough,  expectorate,  or  speak  properly,  because  in  these  acts  it  is  necessarv 
to  close  the  glottis,  and  this  he  cannot  accomplish.  On  forced  inspiration 
a  stridulous  sound  is  often  produced,  which  appears  to  depend  on  the  ary- 
tenoid cartilages,  the  ary-epiglottic  folds,  or  the  ilaccid  vocal  cords  being 
thrown  into  coarse  vibrations. 

When  the  paralysis,  whether  bilateral  or  unilateral,  is  incomj^lete,  the 
symptoms  vary  according  to  the  degree  of  pressure  on  the  recurrent 
nerve,  and  according  to  the  nerve-filaments  which  are  most  compressed. 
Thus,  either  the  filaments  going  to  the  adductors  or  those  supplying  the 
abductors  may  be  principally  impinged  upon.  In  the  former  case  the  ab- 
ductor will  keep  the  cord  well  to  the  side  of  the  larynx,  whilst  in  the  lat- 
ter the  action  of  the  adductors  will  maintain  the  cord  near  the  median 
line.  Experience  has  shown  that  the  abductor  filaments  are  more  often 
pressed  on  than  those  going  to  the  adductors.  The  reason  of  this  is  not  at 
all  obvious  ;  it  may  be  that  the  abductor  filaments  are  more  superficially 
situated  tlian  the  adductors,  or  it  may  be  that  the  adductors  receive  an  in- 
crement of  nerve-force  from  the  superior  laryngeal  nerse;  the  fact  that  the 
arytenoideus  or  central  adductor  certainly  receives  some  filaments  from  this 
nerve,  supports  the  latter  view.  But  whatever  the  cause  may  be  it  is  un- 
doubtedly true  that  pressure  on  the  recurrent  nerve,  if  not  complete,  is 
more  apt  to  affect  the  abductor  than  the  adductor  filaments.*  The  vocal 
symptoms  do  not  depend  alone  on  the  relation  of  the  ab-  and  ad-ductors  to 
one  another,  for  the  vocal  cord  may  be  either  tense  or  relaxed,  according  as 
the  crico-thyroid  and  thyro-arytenoid  muscles  are  stretched  or  relaxed. 
Thus,  if  the  tensors  are  paralyzed  at  the  same  time  as  the  abductors  the 
symptoms  are  likely  to  be  less  active  (that  is,  there  is  likely  to  be  less 
stridor)  than  when  the  abductors  are  paralyzed,  but  the  tensors  retain 
their  vigor. 

It  occasionally  happens  that  the  paralysis  is  incomplete  on  one  side. 
Under  sucii  circumstances  a  certain  modification  takes  place  in  the  s^'mp- 
toms,  and  the  patient,  instead  of  being  aj)honic,  is  enabled,  by  a  distress- 
ing effort,  to  {)roduce  a  considerable  volume  of  sound.  The  tones  formed 
are  monotonous  and,  owing  to  the  impossibility  of  the  vocal  cords  being 
closely  approximated,  of  a  low  register.  The  coarse  vibrations  produced 
by  the  paralyzed  and  the  paretic  cord  account  for  the  phenomenon. 

'  I  take  this  opportunity  of  acknowledging^  the  error  I  made  in  making  an  opposite 
statement  many  years  ago  (Med.  Times  and  Gaz.,  April  ;{.  18(59).  It  will  l)e  seen  by 
reference  to  the  case  on  which  I  made  this  erroneous  assertion  that  the  paralysis  was 
incomplete,  the  abductor  filaments  of  the  nerve  being  alone  implicated. 

'■^  The   relatively  greater  disposition  to  imjilicatioii  of  the  abductor  filaments  was 
illustrated  by  my  cases   (Nos.    xix.  anil  xx.:    Iloarsenf.^s  and   Loss  of    Voice,  etc. ),  as 
long  ago  as  18(]8.  and  has  since  been  confirmed  by  many  other  cases — especially  a  case 
by  Schech,  loc.  cit. 
5il 
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Pathology. — The  pathology  of  these  affections  has  been  greatly  en- 
croached upon  in  considering  their  etiology.  As  regards  their  morbid 
anatom}',  however,  the  changes  found  in  the  post-mortem  room  consist  of 
alterations  in  the  normal  condition  and  structure  of  the  diseased  muscles 
and  nerves.  The  recurrents  and  their  branches  are  often  almost  com- 
pletely atrophied,  the  proper  nerve-substance  having  disappeared,  and  the 
neurilemma  alone  remaining.  In  other  cases  the  nerves  are  found  to  have 
undergone  fatty  degeneration  to  a  greater  or  less  extent.  According  to 
Ziemssen,  it  is  sometimes  possible  to  demonstrate,  in  the  case  of  partial 
peripheral  paralysis,  a  degeneration  limited  to  a  single  nerve-fibre.  As 
regards  the  affected  muscles,  they  also  undergo  retrograde  metamorphosis, 
and,  as  a  rule,  atrophy  pari  2^((ssic  with  the  changes  in  the  nerve-struc- 
tures. 

A  case  has  been  reported  by  Dr.  George  Johnson,'  and  another  by  Dr. 
Biiumler,'  in  which  pressure  on  one  pneumogastric  nerve  was  accompanied 
by  paralysis  not  only  on  the  side  on  which  the  nerve  was  pressed  upon, 
but  also  on  the  opposite  side.  In  both  these  cases  the  abductors  were 
principally  affected.  Johnson  has  suggested  that  there  is  in  these  cases  a 
reflex  paralysis,  the  afferent  fibres  of  the  nerves  carrying  back  the  irrita- 
tion to  the  nuclei  of  the  spinal  accessory,  from  which  the  pneumogastric 
receives  most  of  its  motor  fibres.  Dr.  Lockhart  Clark  '  has  demonstrated 
the  remarkable  decussation  of  the  nuclei  of  the  spinal  accessory  nerve, 
and  Johnson  thinks  that  this  arrangement  accounts  for  pressure  of  one 
pneumogastric  nerve  causing  paralysis  of  the  muscles  on  the  opposite  side. 
This  explanation  has  not  been  generally  accepted,  and  it  must  be  admitted 
that  when  one  pneumogastric  nerve  is  pressed  upon,  the  muscles  on  the 
opposite  side  are  not  generally  affected,  but,  on  the  other  hand,  appear  to 
compensate  to  some  extent.  It  is  more  probable  that  in  such  cases  as  that 
reported  by  Dr.  Johnson,  central  disease  is  set  up,  and  the  nuclei  of  the 
spinal  accessory  nerve  become  actually  diseased. 

Prognosis. — This  will  depend  mainl}'  on  the  cause  which  gives  rise  to 
the  paralysis,  but  if  the  paralysis  is  complete,  or  the  abductor  filaments 
mainly  affected,  the  local  condition  is  attended  with  great  danger. 

Treatment. — This  must  be  directed  against  the  cause  of  the  paralysis. 
Goitres  may  be  actively  treated  by  appropriate  remedies,  the  progress  of 
aneurisms  must,  as  far  as  possible,  be  checked,  and  the  suffering  of  cancer 
alleviated  ;  at  the  same  time  the  nutrition  of  the  muscles  may  sometimes 
be  kept  up  by  faradism  and  galvanism.  When  the  paralysis  mainly 
affects  the  abductor  filaments  and  there  is  dangerous  dyspnoea,  trache- 
otomy must  be  performed. 


CASES    ILLUSTEATIXG     COMPLETE    AND    PARTIAL     BILATERAL    PARALYSIS    OF 
THE    RECURRENT    NERVES. 

Case  1.  Complete  Paralysis  of  hoth  Recurrents  from  Cancer  of  the 
Thyroid  Gland. — Mary  Ann  L.,  aged  fifty-six,  was  admitted  into  the  Hos- 
pital for  Diseases  of  the  Throat  in  November,  1869,  suffering  from  an  en- 
larged thyroid  gland,  loss  of  voice,  shortness  of  breath,  and  violent  par- 
oxysms of  coughing.     On   laryngoscopic   examination   both    vocal  cords 


'  Transactions  of  the  Roy.  Med.  -Chir.  Soc. ,  vol  Iviii.  p.  29. 
'  Transactions  of  Pathological  Society,  vol.  xxiii.  p.  (J6. 
2  PhUosoph.  Trans.,  1868,  Part  L 
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were  seen  to  be  fixed  in  the  cadaveric  position,  being  neither  abducted  in 
inspiration,  nor  adducted  in  vocalization.  The  patient's  general  condi- 
tion was  very  cachectic,  and  the  neck  measured  seventeen  inches  around. 
The  thyroid  gland  was  very  hard  and  nodular,  and  on  the  left  side  the 
skin  was  dark  and  inclined  to  ulcerate.  Ten  days  later  an  ulcer  was  found 
in  this  situation,  and  after  repeated  hemorrhages  the  patient  died  three 
months  after  her  admission. 

On  post-mortem  examination  a  cancerous  tumor  was  found  completely 
obliterating  both  recurrent  nerves.  On  examining  the  larynx  the  poste- 
rior and  lateral  crico-arytenoids  on  both  sides  were  found  to  be  wasted, 
the  transverse  striation  of  these  muscles  being  in  parts  very  imperfect; 
the  arytenoideus  proprius  alone  seemed  to  be  healthy. 

Case  2.  Pressure  on  both  Recurrents  by  Aneurisms,  giving  rise  to 
Bilateral  Paralysis  of  the  Abductors. — C.  J,,  aged  fifty-one,  was  admitted 
into  the  Hospital  for  Diseases  of  the  Throat  on  the  15th  March,  18G9,  suf- 
fering from  dyspnoea,  stridulous  breathing,  and  slight  spitting  of  blood. 
His  voice  was  weak,  but  phonetic,  and  he  had  some  difficulty  of  swallow- 
ing. On  examination  with  the  laryngoscope,  both  vocal  cords  were  found 
to  be  in  a  state  of  adduction,  being  about  ye^'^  "^  ^"  inch  apart;  on  pho- 
nation  the  vocal  cords  approximated.  On  percussion  of  the  chest,  dul- 
ness  was  found  over  the  manubrium  sterni,  extending  on  the  right  side 
to  the  clavicle,  on  the  left  side  over  one  inch  of  the  space  between  the 
first  and  second  ribs  at  its  sternal  extremity;  above,  the  dulness  did  not 
reach  quite  to  the  margin  of  the  sternum,  and  below  terminated  on  a  level 
with  the  second  rib.  An  aneurism  was  diagnosed,  but  the  dyspnoea  being 
very  severe,  and  evidently  due  to  nerve  pressure,  tracheotomy  was  per- 
formed by  Mr.  Evans  on  the  27th  March.  The  patient  made  a  good  re- 
covery, and  left  the  hospital  at  the  end  of  April  in  a  feeble  condition, 
wearing  the  tube,  the  paralysis  of  the  abductors  remaining.  A  fortnight 
later  he  was  aduiitted  with  violent  hicmoptysis,  of  which  he  died  forty- 
eight  hours  afterward.  On  post-mortem  examination  two  aneurisms 
were  found.  One  very  large,  commencing  in  the  ascending  aorta,  and 
involving  the  innominate  right  subclavian  artery,  pressed  at  its  upper  and 
outer  part,  on  the  right  recurrent  nerve  and  slightly  on  the  right  pneumo- 
gastric  nerve.  The  second  smaller  aneurism  involved  the  under  and  pos- 
terior surface  of  the  descending  portion  of  the  arch  of  the  aorta,  and  slightly 
pressed  on  the  left  recurrent  nerve.  On  examination  of  the  larynx,  the 
posterior  crico-arytenoids  on  both  sides  were  found  to  have  undergone 
fatty  degeneration,  so  that  there  was  very  little  of  the  true  muscular  sub- 
stance remaining.  Tlie  other  muscles  of  the  larynx  on  both  sides  were 
health}',  the  strife  being  well  marked. 

Case  3.  Pressure  on  both  Reoxirrent  N'erveshy  Cancer  of  the  (Esopha- 
gus, giving  rise  to  Bilateral  Paralysis  of  the  Abductors. — Thomas  B., 
aged  sixty-seven,  applied  at  the  Throat  Hospital,  October,  1870,  on  ac- 
count of  dilTieulty  of  swallowing  and  shortness  of  breath.  A  laryngo- 
scopic  examination  showed  paralysis  of  the  abductors.  The  adductors 
appeared  to  act  perfectly,  but  the  mucous  membrane  of  the  larynx  was  a 
little  congested,  and  the  voice  was  husky.  It  was  found  impossible  to 
pass  any  bougie  into  the  oesophagus,  owing  to  a  stricture  in  the  upper 
third  of  the  passage.  This  patient  died  about  ten  days  later.  On  post- 
mortem examination  the  canal  of  the  oesophagus  was  found  reduced  to 
such  narrow  dimensions  that  a  small  probe  could  only  just  be  passed 
through  it.  The  walls  of  the  oesophagus  and  the  surrounding  tissues  were 
occupied  by  a  cancerous  growth,  which  proved  on  microscopic  examina- 
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tion  to  be  an  epithelioma.  The  exit  of  the  recurrent  nerves  could  not  be 
traced  from  the  cancerous  mass,  although  they  were  readily  followed  into 
it  on  each  side.  The  abductor  muscles  were  found  to  be  greatly  reduced 
in  size  and  presented  signs  of  fatty  degeneration.  The  other  muscles  of 
the  larynx  were  healthy,  with  the  exception  of  the  left  thyro-arytenoid 
muscle,  which  showed  signs  of  molecular  transformation. 

Case  4.  Pressure  on  both  Recurrent  Nerves  by  an  Enlarged  Thyroid 
Gland,  giving  rise  to  Bilateral  Paralysis  of  the  Abductors. — A.  F.,  aged 
fifteen,  a  tall  lad,  of  rather  delicate  appearance,  was  admitted  into  the 
Throat  Hospital,  October  1,  1878,  suffering  from  stridulous  breathing, 
which  had  been  coming  on  for  four  months.  When  perfectly  q\net  he 
could  breathe  fairly  well,  but  on  the  slightest  exertion  he  experienced 
great  dyspnoea,  and  during  sleep  made  a  loud  noise  in  his  breathing.  On 
examining  the  neck  a  moderate  sized,  but  very  hard,  bilateral  goitre  was 
perceived,  and  on  using  the  laryngoscope  the  abductors  of  the  vocal  cords 
were  found  to  be  paralyzed  on  both  sides.  The  adductors  did  not  seem 
to  be  at  all  affected,  and  the  voice  was  perfectly  normal.  By  varied  treat- 
ment, extending  over  several  months,  the  bronchocele  was  cured,  and  the 
action  of  the  vocal  cords  became  natural. 

Case  5.  Pressure  of  an  Aneurism  on  both  Pecurrents,  giving  rise  to 
Bilateral  Paralysis  of  the  Abductors. — T.  E.,  aged  sixty,  was  admitted 
under  my  care  at  the  Hospital  for  Diseases  of  the  Throat  on  November 
27,  1876.  He  was  quite  well  up  to  six  months  ago,  when  he  caught 
cold  and  experienced  shortness  of  breath  and  a  cough.  Five  weeks  before 
coming  to  the  hospital  he  noticed  difficulty  of  swallowing.  On  laryngo- 
scopic  examination  the  vocal  cords  were  seen,  in  ordinary  inspiration,  to 
remain  nearly  approximated,  though  in  forced  inspiration  there  was  a  nar- 
row triangular  space  between  them;  on  vocalization  they  did  not  com- 
pletely approximate.  On  examination  of  the  chest,  slight  pulsation  was 
perceived  above  and  below  the  right  clavicle,  and  still  slighter  pulsation 
in  the  same  situation  on  the  left  side.  Respiration  was  everywhere  feeble. 
The  action  of  the  heart  was  irregular,  tlie  normal  sounds  being  replaced 
by  murmurs,  which  were  heard  very  distinctly,  not  only  in  the  cardiac  re- 
gion, but  also  above  and  beyond  the  right  clavicle  near  the  acromion. 
Aneurism  and  cardiac  hypertrophy  were  diagnosed.  The  patient  gradu- 
ally got  worse,  the  difficulty  of  breathing  and  swallowing  increasing,  and 
rapid  wasting  taking  place.  Death  occurred  soon  afterward,  and  on  post- 
mortem examination  there  was  found  to  be  great  hypertrophy  of  the  heart, 
aneurismal  dilatation  of  the  first  part  of  the  aorta,  chronic  pneumonia, 
and  enlargement  of  the  bronchial  glands.  The  last-named  were  enveloped 
in  abundant  firm  connective  tissue,  which  compressed  both  recurrent  nerves. 
The  trunks  of  the  pneumogastric  nerves  were  normal.  The  abductors  of  the 
vocal  cords  were  very  much  wasted  in  comparison  with  the  other  muscles 
of  the  larynx,  but  no  microscopic  examination  was  made.  (An  abstract 
of  this  case  was  published  in  the  "  Clin.  Soc.  Trans.,"  1.  c,  by  Dr. 
Semon.) 

Unilateral  Paralysis. 

Etiology. — Paralysis  of  one  of  the  recurrent  laryngeal  nerves  from  lo- 
cal mechanical  causes  is  not  uncommon,  owing,  in  a  great  measure,  to  the 
long  course  pursued  by  the  main  trunks  of  these  nerves  before  dividing 
into  their  several  branches.     The  relations  of  the  two  nerves  are  well  shown 
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in  the  annexed  drawing  (Fig.  90).  The  left  recurrent,  arising  deepest  in 
the  chest  below  the  arch  of  the  aorta,  is  especially  exposed  to  pressure  by 
aneurisms,  enlarged  bronchial  glands,  and  other  tumors  in  the  mediasti- 
num. On  the  other  hand,  the  right  recurrent,  on  account  of  its  lying  for 
a  part  of  its  course  in  close  proximity  with  the  apex  of  the  right  lung, 
may  be  compressed  by  thickening  of  the  tissues  in  this  situation.  Dr. 
Mandl '  states  that  whilst  in  fifty-two  cases  where  the  apex  of  the  right 
lung  alone  was  affected,  fifty  of  the  patients  were  hoarse,  in  thirty-two 
cases  where  the  left  apex  was  affected,  only  one  of  the  patients  was  hoarse. 
Dr.  Mandl  accounts  for  this  difference  by  reminding  us  that  whilst  the 
left  recurrent  nerve  winds  round  the  aorta,  the  right  recurrent  passes  in 
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Fio.  90. — Tl)e  Laryngeal  Branches  of  tlie  Pneumogastric  Nerve.     (From  Ziemseen,  after  Henle.) 

close  contact  with  the  apex  of  the  lung,  and  is  therefore  likely  to  be  pressed 
upon  by  the  morbid  deposit,  or  the  pleuritic  inflammation  at  the  apex,  to 
which  phthisis  so  often  gives  rise.  I  pointed  out,  however,  some  years 
ago,'  that  this  enormous  preponderance  of  paralysis  of  the  right  vocal 
cord  has  not  occurred  in  my  experience,  and  further  observations  confirm 
my  earlier  conclusions.  The  most  common  cause  of  aphonia  in  the  early 
stages  of  pulmonary  consumption,  indeed,  is  weakness  of  the  expiratory 
muscles  and  feeble  tension   of  the  vocal   cords,  and  is  not  of  a  neurotic 


'  Gazette  des  HCpitaux,  No.  135,  1862. 
*  Hoarseness  and  Loss  of  Voice,  p.  17. 
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character  at  all.  (See  Laryngeal  Phthisis.)  Either  nerve  may  suffer  from 
cancer  of  the  cesophag-us,  and,  perliaps,  of  all  causes,  this  is  the  one  most 
frequently  in  operation.  The  enlargement  of  a  deep  cervical  gland,  as 
well  as  malignant  tumors  in  the  neck,  also  often  cause  unilateral  paralysis, 
and  mediastinal  tumors,  such  as  cancers,  sarcomas,  fibromas,  and  lympho- 
mas of  the  bronchial  glands,  act  in  the  same  way. 

The  sym2ytoras  of  this  affection  are  manifest,  for  the  condition  can  im- 
mediately be  recognized  by  the  laryngoscope.  When  there  is  complete 
paralysis  of  the  nerve  the  affected  vocal  cord,  on  attempted  phonation,  re- 
mains in  the  cadaveric  position  (see  Fig.  92),  whilst  the  healthy  cord  is 
adducted  to,  or  even  beyond,  the  median  line,  one  corniculum  laryngis 
often  crossing  its  fellow.  Compensation  is  thus  made  to  some  extent  for 
the  inaction  of  the  paralyzed  cord  on  the  healthy  side  (see  Fig.  94).  Ac- 
cording to  Kappeler,'  on  forcibly  striking  a  high  note,  the  healthy  vocal 


Pig.  91.— Paralysis  of  the  Left  Re- 
current Nerve  as  seen  in  Inspiration. 


Fig.  92. — Paralysis  of  the  Left  Re- 
current Nerve  as  seen  in  Phonation. 


cord  may  even  be  dragged  over  so  as  to  lie  on  the  paralyzed  cord.  In 
speaking  of  bilateral  paralysis,  it  was  remarked  that  in  the  early  stages, 
and  often  during  the  entire  period,  the  abductor  is  more  affected  than  the 
adductors  of  the  vocal  cords.^  This  observation  applies  to  the  affection 
when  it  is  limited  to  one  side.  Hence  stridor  is  more  often  a  symptom 
than  aphonia  or  dysphonia.  The  voice  of  the  patient  may  be  completely 
lost,  but  it  is  more  often  harsh  and  discordant,  and  on  the  slightest  strain, 
when  an  increased  effort  is  made,  it  is  very  liable  to  break  into  falsetto 
tones.  This  is  due  to  the  unequal  vibrations  of  the  vocal  cords,  and  to  the 
abnormal  way  in  which  they  approximate. 

PatJiology. — The  observations  made  under  this  head  in  speaking  of  the 
bilateral  affection  are  applicable  here. 

Prognosis. — The  ultimate  issue  of  any  case  naturally  depends  on  the 
cause  of  the  paralysis,  but  the  danger  of  the  laryngeal  condition  depends 
on  whether  the  paralysis  is  complete,  involving  the  whole  trunk,  or  whether 
it  is  partial,  involving  the  filaments  going  to  the  abductor  alone.  In  the 
latter  case  there  may  be  dangerous  dyspnoea.^ 

Treatment. — It  is  useless  to  treat  the  laryngeal  symptoms,  except  when 
the  abductor  alone  is  affected;  then  tracheotomy  may  be  required.  The 
cause  of  the  affection  must,  however,  if  possible,  be  grappled  with.  Cases 
of  this  disease  are  so  common,  and  have  so  frequently  been  reported  in  the 
medical  journals,  that  I  do  not  think  it  necessary  to  append  illustrations. 
.  One  example  only  is  given,  partly  on  account  of  the  obscurity  of  its  etiol- 
ogy, but  principally  because  the  illustration  shows  the  crossing  of  the  cor- 
nicula  in  phonation. 


'  Loc.  cit. 

'See  Cases  1  and  2,  reported  by  me  in  the  Med.  Times  and  Gaz.,  vol.  i.  p.  356, 


1869 
» Ibid. 
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Paralysis  of  the  Left  Recurrent  N^erve  fi'om  Unknoion  Cause. — Sarah 
F.,  aged  forty-one,  admitted  into  the  London  Hospital,  April  2,  1SG7, 
suffering  from  dysphonia.  The  hoarseness  had  existed  from  childhood,  and 
came  on  after  measles.  No  evidence  of  aneurism,  thoracic  tumor,  or  glan- 
dular enlargement.  On  laryngoscopic  examination,  the  left  vocal  cord  was 
seen,  in  attempted  phonation,  as  well  as  in  quiet  respiration,  to  be  immov- 
ably fixed  in  the  cadaveric  position.  'For  further  particulars  see  "  Hoarse- 
ness and  Loss  of  Voice,"  p.  41.) 


Fig.  y<;. — luspiration.  Fig.  94. — AiLeaipiud  rhonation. 

(The  right  arytenoid  cartilage  is  seen  to  pass  in  front  of  the  left,  and 
the  right  vocal  cord  to  pass  beyond  the  median  line  to  compensate  for  the 
inaction  of  the  left  cord.) 


Paralysis  op  Individual  Laryngeal  Muscles. 

It  has  already  been  pointed  out  that  individual  fibres  of  the  nerves 
supplying  the  laryngeal  muscles  may  be  implicated  either  in  the  medulla, 
in  the  main  trunks,  or  the  so-called  branches,  but  in  addition  to  these  causes 
of  paralysis,  loss  of  power  sometimes  appears  to  arise  from  simple  myo- 
pathic change.  Whether  the  affection  under  these  circumstances  is  essen- 
tially muscular,  or  whether  the  nervous  system,  though  apparently  healthy, 
is  in  reality  at  fault,  has  not  at  present  been  determined.  It  is  quite  pos- 
sible that  microscopic  research  may  at  a  future  period  discover  histological 
changes  in  the  nerves  which  are  beyond  our  present  means  of  detection. 
On  the  other  hand,  there  is  no  doubt  that  muscles  undergo  idiopathic 
changes  of  a  degenerative  character  quite  independently  of  nerve-lesions. 
This  is  constantly  noticed  in  the  case  of  the  heart,  and  Rchn  '  has  well  ob- 
served that  the  abductors  of  the  vocal  cords,  the  laryngeal  muscles  which 
most  frequently  suffer  from  degenerative  changes,  resemble  the  heart  in 
their  remarkable  and  almost  constant  action.  It  may  further  be  stated 
that  some  diseases,  which  are  usually  regarded  as  neuropathic,  are,  never- 
theless, considered  by  some  eminent  neurologists  to  be  primarily  myo- 
pathic. Thus  Friedreich  ^  maintains  that  in  progressive  muscular  atrophy 
the  primary  lesion  is  in  the  muscles,  and  that  the  affection  of  the  cord  is 
only  secondary,  the  muscular  atrophy  originating  in  myositis.  Again,  in 
the  case  of  pseudo-hypertrophic  muscular  paralysis,  Dr.  Gowers  '  has  ar- 
gued with  remarkable  ability  that  there  is  congenital,  nutritive,  and  form- 
ative weakness  of  the  muscle-substance,  and  that  the  degeneration  in  the 
gray  network  of  the  lateral  columns  is  of  a  secondary  character.  Fur- 
ther, in  some  cases  of  chronic  rheumatism,  atrophy  occurs  without  any 

'  Deutpches  Archiv  fiir  Klin.  Medicin.,  vol.  xviii. 

'■'Ueher  proiyressive  Jlnskelatrophie,  Berlin,  187.3.  See  also  cases  in  support  of 
this  view  by  Knoll  (Wien.  Med.  Jahrb.,  1873,  p.  1),  and  Malmsten  (Schmidt's  Jahrb., 
vol.  cxvii.  p.  ?,\\. 

^On  Pseudo- Hypertrophic  Muscular  Paralysis,  Churchill,  1880. 
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evidence  of  nerve-implication.  It  may  also  be  incidentally  pointed  out 
that  muscular  fatigue  from  overuse  of  the  laryngeal  muscles — especially 
of  the  tensors — is  one  of  the  most  common  causes  of  hoarseness  ;  and 
that  it  would  certainly  be  stretching  a  point  to  regard  these  cases  of  mus- 
cular fatigue  as  neuroses.  Taking  a  broad  view  of  muscular  paralysis  and 
atrophy,  the  case  stands  thus:  Muscular  atrophy  from  disease  of  the  me- 
dulla, spinal  cord,  and  motor  nerves  is  proved  ;  whilst  there  is  considera- 
ble probability  that  such  atrophy  may  exist  without  any  such  preceding 
neurosis.  The  questions  merit  elucidation,  and  the  sharply-defined  func- 
tions of  some  of  the  laryngeal  muscles  and  the  peculiar  arrangements  of 
their  nerve-supply  make  them  a  favorable  subject  for  further  investigation. 
Under  the  heading  we  are  now  considering  are  included  only  those 
cases  in  which  there  is  apparently  an  entire  absence  of  evidence  of  nerve- 
change.  It  only  embraces  two  classes:  (1)  Those  in  which  there  is  distinct 
muscular  atrophy;  and  (2)  those  in  which  the  muscles  are  not  thrown  into 
operation  from  suspended  or  perverted  volition  (hysteria).  Obviously  the 
two  sets  of  cases  are  totally  distinct,  and  yet  as  they  do  not  belong  to  any  of 
the  previous  divisions,  it  is  convenient  to  consider  them  together.  To  make 
further  subdivisions  would  only  be  to  introduce  unnecessary  complications. 
Myopathic  changes  have  hitherto  been  principally  observed  in  connection 
with  bilateral  paralysis  of  the  abductors  of  the  vocal  cords,  but  cases 
occur  in  which  one  abductor  alone  is  affected,  and  others  in  which,  whilst 
the  abductors  are  principally  paralyzed,  the  action  of  the  adductors  is  also 
slightly  defective.  When  both  ab-  and  ad-ductors  are  paralyzed,  the 
prima  facie  view,  of  course,  would  be  in  favor  of  the  existence  of  disease 
in  the  recurrent  nerve,  or  in  some  of  the  nerve-fibres  between  the  brain 
and  the  affected  muscles,  but  there  is  no  reason  why  the  antagonistic  mus- 
cles themselves  should  not  suffer  simultaneously  from  myopathic  change. 


BILATERAL    PARALYSIS    OF    THE    ABDUCTORS    OF    THE 

VOCAL   CORDS. 

Latin  Eq. — Paralysis  bilateralis  abductorum  chordarum  vocalium. 
French  Eq.  Paralysie  bilaterale  des  abducteurs  des  cordes  vocales. 
German  Eq. — Doppelseitige  Liihmung  der  Glottisoft'ner. 
Italian  Eq. — Paralisi  bilaterale  degli  abduttori  delle  corde  vocali. 

Definition. — Inaction  of  the  abductors  on  both  sides,  causing  the 
vocal  cords  to  remain  near  the  median  line  on  attempted  inspiration,  and 
giving  rise  to  dyspnoea  and  stridulous  breathing. 

History. — The  fact  that  paralysis  of  the  abductors  of  the  vocal  cords 
may  give  rise  to  serious  dyspnoea  was  clearly  recognized  by  Etmiiller,* 
and  the  loss  of  power  in  these  muscles  was  alleged  by  Dr.  Ley  *  to  be  the 
essential  cause  of  laryngismus.  Trousseau  '  subsequently  referred  to  this 
condition  as  a  probable  cause  of  the  occasional  difficulty  of  dispensing 
with  the  canula  after  tracheotomy,  and  it  has  recently  been  noticed   by 

^  De  Suffocatione  convulsiva,  vol.  ii.  p.  226. 

^  Laryngismus  Stridulus,  London.  183G. 

*  Clinical  Medicine,  New  Syd.  See.  Trans,  vol.  ii.  p.  609. 
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Professor  Gerhardt '  in  a  boy  on  whom  that  operation  had  been  performed. 
To  the  same  distinguished  physician  belong-s  the  honor  of  first  (1863)  ob- 
serving a  case  of  paralysis  of  the  abductors  with  the  hiryngoscope  (p.  309). 
His  first  case  was,  however,  complicated  by  a  double  bronchocele  and  an 
asymmetrical  position  of  the  arytenoid  cartilages,  circumstances  which 
point  to  bilateral  pressure  on  the  recurrent  nerves,  and  even  to  direct 
pressure  on  the  larynx  rather  than  to  a  simple  myopathic  affection.  In 
186G  a  case  was  pul:)lished  by  Dr.  Hughlings  Jackson  (see  foot-note),  in 
which  I  described  the  luryngoscopic  appearances.  In  tliis  instance  the 
affection  was  strictly  confined  to  the  abductor  muscles,  which  were  found 
greatly  atrophied  after  death,  whilst  the  nerve-structures  were  perfectly 
normal.  Two  years  later  I  recorded  a  second  equally  typical  example, 
and  soon  afterward  cases  were  reported  by  Duranty,  Biermer,  Pentzoldt, 
and  Feith  (see  foot-note);  in  1872  Riegel  reported  a  very  interesting 
case  in  which  there  was  bilateral  paralysis  of  the  abductor  filaments  of 
the  recurrent  nerves.  Shortly  afterward,  however,  this  phvsician  pub- 
lished an  undoubted  case  of  myopathic  paralysis  of  the  abductors  in 
a  phthisical  patient,  in  which  there  was  no  evidence  of  nerve-lesion. 
Many  other  cases "  have  since  been  reported,  but  considering  the  zeal  of 

'  Handb.  d.  Kinderkranhk.,  2d  edition,  p  326. 

^  The  following  is  the  bibliography  of  cases  up  to  the  present  time.  (In  making 
this  list  I  have  derived  much  assistance  from  Professor  Burow's  excellent  paper,  re- 
ferred to  below,  and  I  am  further  indebted  to  the  Professor  for  several  references  which 
he  has  kindly  communicated  to  me  privately  ;  1  have  also  to  thank  Dr.  Pell  for  full 
details  of  his  case.)  Mackenzie  and  Jackson  :  Med.  Times  and  Gazette,  December  15, 
186G.  Mackenzie:  Hoarseness,  Loss  of  Voice,  etc.,  p.  34,  18G8.  Duranty:  Diagnos- 
tic des  paralysies  motrices  des  muscles  du  larynx,  Paris,  18G9.  Biermer  :  Volkmann's 
Sammlung  KHn.  Vortriige,  No.  12,  1870.  Pentzoldt :  Deutsches  Archiv  fiir  Klin.  Med- 
iziu.  vol.  xiii.  p.  107,  1874.  Feith  :  Berliner  Klin.  Wochenschrift.  No.  49,  1874.  To- 
bold :  Laryngoskopie  u.  Kehlkopfkrankheiten,  Berlin,  1874.  Riegel:  Volkraann'a 
Sammlung  Klin.  Vortriige,  No.  9o,  1875.  Heinze  :  Archiv  der  Heilkunde,  xvi.  p.  77, 
1875.  Warren:  Boston  Med.  and  Surg.  Journ.,  August  31,  1875.  Rehn :  Deutschea 
Archiv  fiir  Kim.  Medizin,  vol.  xviii.,  187(5.  v.  Ziemssen  :  Ibid.,  1876.  Bocker :  Deut- 
sche Med.  Wochenschrift,  Nos.  20  and  21,  1877.  Klemm  :  (2)  Archiv  der  Heilkunde, 
August  1,  1877.  Knight:  Boston  Med.  and  Surg.  Journ.,  No.  8,  1877.  Glynn:  The 
Lancet,    September  1,1877.     Smith:  American  Journal  of  Med.   Sciences,  January, 

1878,  Schreiber  :  Deutsche  Med.  Wochenschrift,  Nos.  50  and  51,  1878.  Semon : 
Trans,  of  Clin.  Soc,  vol.  xi.,  1878.  Smith :  Brit.  Med.  Journ.,  July  13,  1878.  Burow 
andMeschede:  Berliner  Klin.  Wochenschrift,  No.  17,  1878.  Lefferts :  New  York  Med. 
Journ.,  December,  1878.  Frankel :  Berliner  Klin.  Wochenschrift,  No.  10,  1878.  Gutt- 
mann:  Ibid.,  1878.  Semon:  Trans,  of  Clin.  Soc,  vol.  xii.,  1879.  Cohen:  Diseases 
of  the  Throat,  New  York,  2d  edition,  p.  654,  1879.  Burow:  Berlin.  Klin.  Wochen- 
schrift, Nos.  33  and  34,  1879.     Jurasz  :   Deutsche  Med.  Wochenschrift,  Nos.  14  and  15, 

1879.  Reichert :  Langenbeck's  Archiv,  Bd.  xxiv.  Hit.  3,  1879.  Browne  :  Proceedings 
of  Med.  Soc.  of  Lond.,  vol.  iv.  p.  223,  1879.  Pell:  Weekblad  van  het  Nederland.sch 
tydschrift  von  Geneskunde,  No.  7,  1879.  Ott :  Prag.  Med.  Wochenschrift,  No.  15, 
1879.  Whipham :  St.  George's  Hosp.  Reports,  1879.  Hayes  and  Semon:  Dub. 
Journ.  of  Med.  Sci.,  1880.     Woakes :  Unpublished  case,  1880. 

In  Dr.  Woakes's  case  the  patient  was  a  widow,  aged  4(»,  who  came  under  his  care  at 
the  Throat  Hospital,  in  October,  1878,  and  on  whom  tracheotomy  was  performed  in 
November.  The  patient  had  suffered  from  constitutional  syphilis,  but  did  not  derive 
benefit  from  iodide  of  potassium,  either  before  or  after  the  operation.  With  the  ex- 
ception of  being  obliged  to  wear  a  canida,  she  is  now  in  good  health. 

In  addition  to  these  cases  there  are  several  others  incluilonl  in  P.urow's  table  and 
elsewhere  reported,  which,  in  my  opinion,  ought  not  to  be  admitted  here.  Some  of 
these  are  of  a  purely  mechanical  character,  whilst  others  are  distinctly  due  to  disea.se 
of  the  medulla,  or  to  pressure  on  the  pneumogastric  nerve  or  its  branches.  In  the 
mechanical  cases,  the  muscular  affection  is  accidental,  whilst  in  cases  of  disease  of  the 
nerve-centres  or  afferent  nerves,  the  paralysis  ought  to  be  considered  under  that  division 
of  the  nervous  system  which  was  the  fo/ig  et  oriyo  malL     Accordingly,  I  excluded  a 
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laryngoscopists,  and  the  enormous  number  of  observations  which  have 
been  made  during  the  last  twenty  years,  the  affection  must  be  looked  on 
as  rare. 

Etiology. — Neuropathic  and  myopathic  cases  have  been  hitherto  mixed 
up  together,  the  etiology  of  the  disease  has  been  rendered  very  obscure. 
The  affection  is  much  more  common  in  men  than  women,  and  in  adults 
than  children.  The  abductors  are  probably  more  frequently  paralyzed 
because  they  are  more  exposed  to  accidental  injury  than  any  of  the  other 
laryngeal  muscles.  Thus  the  tiiyro-arytenoidei  are  well  protected  by  the 
thick  vocal  cords,  and  the  crico-arytenoidei  laterales,  or  adductors,  are 
shielded  by  the  inferior  alse  of  the  thyroid  cartilage.  The  crico-thyroid 
muscle,  it  is  true,  has  a  very  exposed  position,  but  it  is  protected  by  the 
fascicle  and  skin  of  the  neck,  which  afford  a  better  defence  than  the  thin 
mucous  membrane  covering  the  abductors.  The  arytenoideus,  it  must  be 
granted,  occupies  a  position  corresponding  to  that  of  the  crico-arytenoidei 
postici,  but  the  vertical  plane  in  which  it  lies  is  considerably  in  advance  of 
that  of  the  latter  muscles,  and  hence  it  is  much  less  exposed  to  the  in- 
jury which  may  result  from  swallowing  food  containing  hard  or  pointed 
substances,  or  drink  of  too  cold,  too  hot,  or  too  irritating  a  character.  It 
will  be  seen  that  in  three  of  my  cases  exposure  to  cold  was  probably  the 
starting-point  of  the  affection.  In  one  of  these  cases  the  patient  had 
suffered  fcom  rheumatic  fever.  Muscular  exertion  was  the  apparent  cause 
in  one  case,  whilst  in  another  the  paralysis  may  have  had  a  similar  origin, 
as  the  patient  was  a  gymnast.  In  another  instance  the  affection  may  have 
been  developed  through  muscular  exertion,  the  subject  having  been  a  law- 
yer constantly  engaged  in  speaking.  In  many  cases  the  sequence  of 
events  is  probably  as  follows  :  The  abductors  become  accidentally  in- 
flamed from  cold  or  from  traumatic  injury,  such  as  may  arise  from  pres- 
sure in  swallowing,  or  the  irritating  quality  of  certain  kinds  of  food  or 
drink.  The  muscles,  being  injured,  ought  to  be  kept  perfectly  at  rest, 
but  every  movement  of  the  body  requiring  the  slightest  exertion  implies  a 
voluntary  contraction  of  the  abductors.  Even  in  the  comparatively  pas- 
sive act  of  sighing  these  muscles  are  largely  called  into  play.  Although 
thfe  regular  action  of  muscles  in  a  state  of  health  increases  their  nutrition 
and  adds  to  their  vigor,  it  will  be  readily  understood  that  if  a  muscle  is 


case  of  mine  (Growths  in  the  Larynx,  p.  177),  in  which  a  subglottic  growth  pressed 
on  the  under  surface  of  the  vo-  al  cords  and  prevented  their  being  abducted.  I  must 
also  reject  another  of  my  cases,  reported  by  Dr.  Seraon  (loc.  cit.),  in  consequence  of  the 
disease  having  been  proved  to  be  due  to  pressure  on  both  recurrent  nerves.  For  the 
same  reason  I  exclude  liiegel's  first  case  (Berlin.  Klin.  Wochenschrift,  Nos.  20  and  21, 
1872,  and  No.  7,  1873),  and  Koch's  case  (Annales  des  malad.  de  I'Oreille,  etc.,  No.  6, 
1878) ;  and  for  the  reasons  stated  in  the  text,  I  am  also  obliged  to  reject  Gerhardt's 
case.  I  cannot  accept  Werner's  case  fWlirzburg.  Med.  Corresp.,  No.  10,  1857),  on  ac- 
count of  its  doubtful  (pre-laryngoscopic)  character,  nor  Tiirck's  case  (Klinik,  p.  461), 
in  which  the  bifurcation  of  the  trachea  having  been  visible,  it  is  scarcely  possible  to  -■ 
imagine  that  there  could  haye  been  any  decided  narrowing  of  the  glottis.  One  of 
Pentzoldt's  cases  is  rejected  because  it  appears  to  belong  to  the  same  category  as  several 
of  my  cases  related  under  the  heading  of  Paralysis  from  Disease  of  the  Medulla 
(p.  310),  and  Beverley  Robinson's  case,  as  already  pointed  out  (p  309,  foot-note)  be- 
longs to  the  same  subdivision.  Martel's  case  (Annales  des  maladies  de  TOrtilie,  etc., 
vol  v.  No.  4,  p.  200),  is  excluded  on  account  of  its  unsatisfactory  character  and  in- 
sufficient detail.  It  is  highly  probable  that  even  in  my  table  (reduced  as  it  is  when 
compared  with  that  of  Burow),  some  cases  are  included  in  which  a  nerve-lesion  ac- 
tually existed,  and  which  therefore  ought  properly  to  be  placed  in  one  of  the  preceding 
categories.  Thus  there  are  several  cases  in  which  no  post-mortem  examination  was  ■ 
made,  and  in  which  had  such  a  teat  been  possible  the  classification  might  have  been  \ 
different. 
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injured,  its  action  will  then  bring  about  pathological  changes  of  a  degen- 
erative character  ;  and  this  is  probably  what  frequently  occurs  in  connec- 
tion with  the  crico-arytenoidei  postici.  InOtt's  '  case  a  piece  of  meat  was 
accidentally  impacted  at  the  orifice  of  the  oesophagus,  where  it  pressed  oa 
the  abductors  for  twenty-four  hours  ;  and  the  accident  gave  rise  to  the 
train  of  phenomena  such  as  have  just  been  described.  So  gross  and  pal- 
pable an  illustration  of  the  starting-point  of  the  affection  has  not  been 
noticed  in  any  other  case,  but  it  is  highly  probable  that  in  other  instances 
slighter  injuries,  perhaps  not  noticed  at  the  time  even  by  the  patient, 
have  been  the  initial  events  in' the  series  of  morbid  changes.  In  some 
of  the  reported  cases  the  disease  has  undoubtedly  been  due  to  syphilis — 
probably  to  a  gummatous  deposit  in  the  muscles  ;  whilst  in  a  few  it  has 
been  of  an  hysterical  character. 

Symjytoms. — When  a  patient  has  a  normal,  or  almost  normal,  voice,  with 
freedom  of  expiration,  but  great  inspiratory  dyspnoea,  much  increased  on 
the  slightest  exertion,  and  accompanied  with  great  stridor  in  sleep,  the 
disease  must  be  suspected.  With  the  laryngoscope  the  condition  is  very 
apparent,  for  on  inspiration,  instead  of  the  vocal  cords  being  abducted 
from  the  median  line,  they  remain  nearly  approximated,  the  opening  of 
the  glottis  forming  a  very  acute  isosceles  triangle.  The  aperture  may  vary 
from  a  line  to  two  lines  or  more.  In  forced  inspiration  the  opening  gen- 
erally becomes  smaller,  and  in  forced  expiration  larger;  but  this  is  not  in- 
variably the  case.  In  some  instances  the  paralysis  is  partial  ;  the  vocal 
cords,  on  inspiration,  remaining  approximated  in-  their  anterior  three- 
fourths,  but  separating  posteriorly,  and  leaving  a  small  equilateral  trian- 
gle. Dr.  Semon  "  suggests  that  this  peculiarity  is  probably  due  to  the  in- 
ternal fibres  of  the  abductors  maintaining  their  physiological  activity, 
whilst  the  external  ones  are  paralyzed.  Sometimes  one  abductor  is  more 
affected  than  the  other,  or  the  affection,  originally  unilateral,  may  become 
bilateral.'  The  vocal  cords  are  sometimes  slightly  congested,  but  they  are 
often  perfectly  healthy  in  color.  The  voice  is  not  generally  much  affected, 
but  it  may  be  slightly  hoarse.  If  the  patient  does  not  move  at  all,  the 
respiration  may  be  little  affected,  but  the  least  exertion  brings  on  dysp- 
noea and  stridulous  breathing,  with  the  rapid  up  and  down  movements  of 
the  larynx  which  characterize  laryngeal  obstruction;  during  sleep  the  res- 
piration is  almost  invariably  accompanied  with  loud  stridor.  The  condi- 
tion is  in  itself  apt  to  produce  constitutional  symptoms,  such  as  wasting 
and  febrile  excitement,  and  it  is  sometimes  accompanied  by  paralysis  of 
other  parts.  In  children  it  produces  symptoms  not  unlike  laryngismus 
stridulus,  and  Dr.  Ley*  considered  that  laryngismus  was  alwa\s  of  a  par- 
alytic nature,  but  this  was  an  error,  as  will  be  hereinafter  shown.  (See 
Spasm  of  the  Glottis.) 

JJi((fjnosls. — The  recognition  of  this  affection  is  usually  very  easy,  but 
spasm  of  the  abductors  of  the  vocal  cords  produces  symptoms  which  to 
some  extent  resemble  it.  In  cases  of  spasm,  however,  the  vocal  cords  are 
constantly  varying  in  the  degree  of  adduction,  whilst  when  paralysis  is 
present  the  cords  are  quite  immobile.     Spasm,  moreover,  very  rarely  lasts 

'Loc.  cit. 

^  Brit.  Med.  Jour.,  May  24,  1879.  See  also  Riihlmann  :  Untersuchungen  iiber  das 
Zusammenwirken  der  Muskeln  bei  einigen  haiifiger  vorkommen  den  Kehlkopfstellungen. 
Bitzungsberichte  der  k.  k.  Academie  der  Wissenschaften.  Wien,  1874,  vol.  Ixix.  l-o 
Heft. 

^  See  a  case  reported  by  Cohen  :  Diseases  of  the  Throat,  2d  editioa,  p.  654. 

*  An  Essay  on  Laryngismus  Stridulus,  London,  1863. 
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long,  and,  instead  of  being  increased  in  sleep,  is  generally  relieved  during 
a  state  of  unconsciousness.  These  circumstances  at  once  differentiate  the 
two  conditions.  Mechanical  causes  may,  however,  sometimes  lead  to  an 
erroneous  diagnosis.  Thus  in  a  case  under  my  care  all  the  symptoms  of 
paralysis  of  the  abductors  were  produced  by  a  subglottic  growth.  The 
case,  indeed,  was  wrongly  diagnosed  to  be  one  of  paralysis  of  the  abduc- 
tors, and  it  was  only  after  tracheotomy  had  been  performed,  that  the 
growth  was  discovered.  Such  rare  affections  as  anchylosis  and  growing 
together  of  the  arytenoid  cartilages  may  also  simulate  paralysis,'  and, 
indeed,  the  disuse  of  the  muscles  from  these  causes  may  lead  to  their  atro- 
phy. Another  source  of  error  arises  from  the  fact  that  in  some  persons, 
especially  those  of  a  nervous  and  hysterical  temperament,  when  their  at- 
tention is  directed  to  the  point,  forced  inspiration  gives  rise  to  approxima- 
tion of  the  vocal  cords,  instead  of  its  causing  their  separation.  This  source 
of  fallacy  is  overcome  by  keeping  the  mirror  for  some  time  in  the  throat 
and  allowing  the  patient  to  breathe  naturally;  the  normal  action  of  the 
cords  will  then  be  seen. 

Pathology. — In  three  cases  seen  by  me  during  life,  changes  were  found 
in  the  muscles  after  death,  whilst  the  structure  of  the  nerves  and  brain  was 
perfectly  healthy.  In  one  case  the  abductors  were  pale,  thin,  and  atro- 
phied ;  in  another  instance  one  abductor  showed  signs  of  fatty  degenera- 
tion, its  fellow  being  apparently  normal  ;  whilst  in  the  third  case  there 
was  very  little  of  the  muscular  structure  remaining,  the  few  fibres  that 
were  left  being  bathed  in  pus.  In  Riegel's  case  of  true  myopathic  paraly- 
sis, "the  posterior  crico-arytenoidei  muscles  Avere  of  most  striking,  al- 
most white,  sinewy  appearance,  showing  hardly  a  trace  of  muscular  tissue, 
while  all  the  other  laryngeal  muscles  seemed  normal.  On  microscopic  ex- 
amination the  former  showed  much  connective  tissue  lying  between  the 
muscular  bundles,  which  were  still  preserved,  but  which  revealed  indis- 
tinct transverse  striations  and  granular  cloudiness." 

Prognosis. — The  prognosis  is  generally  very  serious,  as  it  is  only  in 
cases  of  hysteria  or  syphilis  that  any  other  treatment  than  tracheotomy 
can  be  relied  upon.  If  this  operation,  however,  is  performed  in  due  time 
there  is  no  reason  why  the  patient  should  not  remain  well  for  many  years. 
One  of  my  patients  has  worn  a  tracheal  canula  for  twelve  years,  and,  with 
this  exception,  is  in  perfect  health.  In  dealing  with  this  affection  it  must 
not  be  forgotten  that  continuous  narrowing  of  the  glottis  is  likely  to  lead 
to  serious  disturbance  of  many  important  organs.  Thus  the  interchange 
of  gases  in  the  lungs  is  retarded,  the  pulmonary  circulation  imj)eded,  and 
blood  driven  back  to  the  right  side  of  the  heart.  It  is  unnecessary  to 
dwell  on  the  well-known  structural  changes  which  this  state  of  things  im- 
plies. Attention,  however,  must  be  called  to  the  fact  that  the  obstructed 
respiration  it  also  likely  to  interfere  with  the  cerebral  circulation  and  to 
give  rise  to  organic  disease  of  the  brain;  it  is  quite  possible  that  in  some 
cases,  where  the  paralysis  of  the  abductors  appeared  to  be  due  to  a  lesion 
of  the  medulla,  the  central  affection  was  the  final  feature  in  the  train  of 
phenomena  here  indicated. 

Treatment. — Whether  the  paralysis  of  the  abductors  constitutes  the 
disease  itself,  or  whether,  as  in  the  cases  reported  in  previous  sections,  it 
is  merely  a  symptom  of  a  diseased  condition  on  the  part  of  some  portion 
of  the  nervous  system,  "  the  operation  of  tracheotomy  should  be  per- 
formed without  delay  to  save  the  patient  from  suffocation."     Such  were 

'  See  Sidlo's  case,  p.  293. 
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the  words  I  emploj'ed  in  describing-  this  disease  in  18G8,'  and  I  have  little 
to  alter.  The  fact,  however,  that  a  few  cases  have  been  reported  in  which 
recovery  took  place,  in  consequence  of  the  disease  having'  been  due  to 
hysteria,  syphilis,  or  catarrh,  shows  that  it  is  !iot  absolutely  necessary  to 
open  the  windpipe  in  every  instance.  The  proper  line  of  action  has,  in- 
deed, been  well  laid  down  by  Dr.  Senion,  who  remarks'  that,  unless  o^/e;c'- 
tiveioidenhhj  of  the  glottis  be  obtained  by  treatment  within  a  short  time, 
tracheotomy  ought  to  be  performed  without  delay.  It  would  appear  that 
that  operation  is  more  likely  to  be  required  in  the  purely  myopathic  cases, 
than  in  those  in  which  the  muscular  change  is  of  a  secondary  nature.  Thus, 
in  my  own  experience,  out  of  eig'ht  cases  of  myopathic  paralysis  trache- 
otomy was  necessary  four  times,  whereas  in  four  cases  in  which  the  atrophy 
was  due  to  central  disease,  the  trachea  was  not  once  opened,  and  in  four 
cases  in  which  the  atrophy  was  due  to  pressure  on  both  recurrent  nerves 
tracheotomy  was  only  once  performed.  This  difference  may  perhaps  be 
due  to  the  adductors  beins;'  often  sli"-htlv  affected  in  cases  of  nervous  ori- 
gin,  w'hilst  in  the  purely  myopathic  cases,  the  affection  being  generally 
limited  to  the  abductors,  the  dyspnoea  is  more  extreme.  In  two  or  three 
of  my  neurotic  cases,  however,  it  must  be  admitted  that  the  patients  died 
through  their  unwillingness  to  submit  to  tracheotomy.  Out  of  thirty- 
four  cases  collected  by  Burow,^  tracheotomy  was  performed  seventeen 
times,  and  out  of  six  cases  occurring  in  the  practice  of  Tobold  *  the  tra- 
chea was  thrice  opened.  In  neither  of  these  series  of  cases  are  the  etio- 
logical features  considered  in  reference  to  the  subject  of  tracheotomy. 

In  slight  cases,  or  in  severe  ones,  after  tracheotomy  has  been  practised, 
both  constitutional  and  local  treatment  may  be  tried.  Strychnine  may  be 
employed  hypodermically  (^V^^^  °^  '■^  grain  once  or  twice  a  day),  and  elec- 
tricity, both  in  the  form  of  faradism  and  galvanism,  may  be  used  with  the 
aid  of  my  abductor  electrode  (page  18G,  Fig.  40,  g).  These  agents  are, 
however,  seldom  of  any  avail.  The  appropriate  remedies  for  hysteria, 
catarrh,  and  syphilis,  must  be  employed  where  either  of  these  affections 
is  the  cause  of  the  paralysis. 
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In  addition  to  the  following  eight  cases,  I  have  reported  four  others 
under  "  Disease  of  the  Medulla"  (page  310  et  seq.),  and  four  under  "  Bi- 
lateral Paralysis  of  the  Recurrents"  (page  322  et  seq.),  making  altogether 
sixteen  cases  of  bilateral  paralysis  of  the  abductors  in  my  own  practice. 

Case  1. — T.  T.,  aged  thirty-five,  was  admitted  into  the  London  Hos- 
pital, under  the  care  of  Dr.  Hughlings  Jackson,  December  5,  18G4,  on  ac- 
count of  great  difficulty  of  breathing.  The  thorax  appeared  of  natural 
size  and  capacity,  and  was  normally  resonant;  the  respiratory  murmur  was 
distinct,  and  heart-sounds  healthy.  Each  inspiration  was  accomplished 
with  great  difficulty,  and  attended  by  a  crowing  and  croaking  noise;  expi- 
ration was  normal.  Two  years  previously,  after  a  great  muscular  effort, 
sudden  difficulty  of  breathing,  with  a  noise  on  inspiration.  This  had  re- 
mained more  or  less  ever  since,  being  much  increased  by   exertion,  and 

•  Hoarseness  and  Loss  of  Voice,  etc. ,  p.  33. 

'Trans.  Clin.  Soc,  1S79,  vol.  xii. 

^  Loc.  cit.  *  Op.  cit. 
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■\\-hen  in  a  reclining  posture.  Six  months  before  coming  under  treatment 
the  patient  had  been  seized  with  giddiness,  and  had  fallen  down  without 
becoming  quite  insensible.  For  about  a  week  after  this  he  had  slight 
weakness  and  numbness  in  the  left  leg.  Dr.  Hughlings  Jackson  was  kind, 
enough  to  ask  me  to  see  the  case,  and  on  examination  with  the  laryngo- 
scope I  found  the  following:  On  Inspiration. — At  its  commencement, 
the  vocal  cords  are  separated  to  the  extent  of  the  rim  of  a  sixpence;  at 
its  conclusion,  they  are  approximated.  In  Expiration. — During  the  nor- 
mal effort  the  vocal  cords  remain  approximated;  if  it  is  forced,  they  sepa- 
rate to  the  extent  of  the  rim  of  a  penny.  Vocalization  is  not  materially 
affected  as  the  cords  always  remain  in  the  position  suitable  for  the  produc- 
tion of  sound.  There  is  no  organic  disease  of  the  larynx,  that  is  to  say, 
there  is  no  tumor,  ulceration,  or  cicatrix  to  interfere  with  the  action  of 
the  cords.  The  patient  continued  to  grow  worse,  and  on  December  23d 
laryngotomy  was  performed,  but  the  man  only  survived  a  few  hours. 

At  the  post-mortem  examination,  conducted  by  Mr.  Rivington,  it  was 
found  that  the  cords  were  closely  approximated.  The  mucous  membrane 
of  the  glottis  was  perfectly  sound.  Dissection  of  the  pneumogastric  nerves, 
and  of  their  superior  and  inferior  laryngeal  branches,  failed  to  throw  any 
light  on  the  case,  for  they  showed  no  irritation,  pressure,  or  disease.  The 
lateral  crico-arytenoid  and  posterior  crico-arytenoid  muscles  were  carefully 
examined.  The  former  were  quite  healthy,  but  the  latter  were  pale,  thin, 
and  atrophied.  An  ordinary  examination  of  the  brain  failed  to  reveal  any 
alteration  in  its  tissues.  At  the  time  I  agreed  with  Dr.  Hughlings  Jack- 
son in  regarding  this  as  a  case  of  central  disease — though  there  were  no 
physical  evidences  of  such  disease — but  further  experience  induces  me  to 
consider  this  view  as  incorrect.' 

Case  2. — Judge  S.,  aged  sixty-one,  came  over  from  America  in  1866  to 
consult  me  on  account  of  great  shortness  of  breath  and  slight  hoarseness. 
He  stated  that  for  thirty  years  his  voice  had  been  weak,  but  that  fifteen 
3'ears  ago,  after  delivering  a  charge  of  several  hours'  duration,  he  had  ex- 
perienced a  sudden  and  severe  spasm  in  the  throat,  from  which,  however,  he 
recovered  in  a  few  hours.  Since  that  time  he  had  occasionally  suffered 
from  similar,  but  milder,  attacks  of  the  same  sort.  During  the  last  seven 
or  eight  j^ears  his  voice  had  become  weak,  and  latterly,  on  the  least  exer- 
tion, especially  talking  or  going  upstairs,  he  had  made  a  great  noise  in 
breathing.  During  sleep  the  noise  (stridor)  was  so  loud  that  it  disturbed 
people  in  the  adjoming  rooms.  xVt  meals  it  often  happened  that  "things 
seemed  to  go  the  wrong  way,"  and  then  he  had  violent  fits  of  coughing. 
All  the  symptoms  had  become  considerably  aggravated  within  the  last 
iive  or  six  months,  and  within  the  last  eight  or  nine  weeks  he  had  been 
troubled  with  a  frequent  croupy  cough  and  slight  expectoration,  the  lat- 
ter occurring  especially  in  the  morning.  Objectivel3^the  patient  appeared 
weak  and  feeble,  but,  being  a  man  of  great  natural  energy,  he  could  still 
endure  a  considerable  amount  of  fatigue.  He  was  thin  and  had  a  yellow 
complexion,  resembling  that  seen  in  cases  of  malignant  disease.  There 
was  no  pain  nor  other  symptoms  of  paralysis  beyond  those  found  in  the 
larynx.  Inspection  of  this  part  with  the  larj'ngoscope  showed  that  on  in- 
spiration the  vocal  cords  were  scarcely  at  all  abducted  from  the  median 
line,  the  space  between  them  not  being  more  than  one-sixteenth  of  an 
inch.  In  forced  expiration  the  aperture  appeared  to  be  about  one-eighth 
of  an  inch  wide.     In  phonation  the  vocal  cords,  which  were  of  a  pearly- 

'  For  further  details,  see  Medical  Times  and  Gazette,  Dec.  15,  1866,  p.  638. 
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white  color,  seemed  to  approximate.  The  appearances  are  portrayed  in 
the  annexed  cuts.  The  most  careful  examination  of  the  cliest  failed  to 
detect  any  trace  of  disease  in  the  tiioracic  organs.  1  recommended  tra- 
cheotomy, but  the  patient  would  not  submit  to  that  operation,  and  the 
treatment  was  confined  ty  the  use  of  stimulating  inhalations,  an  iron  tonic, 
and  cod-liver  oil.  He  went  to  pass  the  winter  in  Italy,  but  more  than  a 
year  later  I  again  saw  this  patient,  and  found  him  wearing  a  canula.  It 
appeared  that  he  had  taken  cold  in  crossing  the  Alps,  and  was  compelled 
to  have  tracheotomy  performed  at  Geneva.  His  general  condition  was 
greatly  improved,  and  there  seemed  to  be  rather  more  separation  between 


i  lu.  90.  Fig.  96. 

Paralysis  of  the  Abductors ;  Fig.  95  shows  the  glottis  in  inspiration  ;    Fig.  90  in  forced  expiration. 

the  cords  on  inspiration.  He  of  course  continued  to  wear  the  canula. 
This  gentleman  presided  at  a  large  public  dinner  at  Rochester,  U.  S.,  in 
the  year  1878.  He  was  quite  well,  though  still  obliged  to  wear  the  tra- 
cheal canula. 

Case  3.' — Charles  E.,  aged  thirty-four,  a  gymnast,  was  admitted  into 
the  Hospital  for  Diseases  of  the  Throat,  under  my  care,  on  the  22d  Novem- 
ber, 1876.  He  complained  of  constant  difficulty  of  breathing,  which  was 
frequently  much  increased  without  any  assignable  cause.  Eighteen  years 
ago  he  had  primary  syphilis,  but  never  had  any  secondary  symptoms. 
Eight  months  ago  he  awoke  in  tlie  morning  with  great  difficulty  of  breath- 
ing, and  had  since  frequently  been  attacked  in  a  similar  way  in  the  day- 
time; he  had  never  previously  been  short  of  breatli  except  under  mental 
excitement.  The  patient  now  suffers  from  marked  dyspnoea  on  inspiration, 
but  his  voice  was  normal;  lungs  and  heart  healthy.  On  larvngoscopic 
examination  it  was  seen  that  the  vocal  cords  were  scarcely  at  all  abducted 
on  attempted  inspiration,  but  remained  near  the  median  line;  on  phona- 
tion  the  vocal  cords  were  properly  adducted.  At  night  his  inspiration 
was  attended  with  such  a  loud  howling  noise  that  it  was  heard  all  over 
the  hospital.  Tracheotomy  was  performed,  but  the  patient  died  eight  days 
afterward  from  pneumonia.  On  making  a  post-mortem  examination,  the 
bases  of  both  lungs  were  found  to  be  hepatized.  The  mucous  membrane 
lining  the  bronchi  and  trachea  was  very  much  congested.  The  heart  and 
large  vessels  proceeding  from  it  were  healthy.  The  pneumogastric,  supe- 
rior laryngeal,  and  recurrent  nerves  were  everywhere  intact.  On  examin- 
mg  the  muscles  of  the  larynx,  tlie  crico-arytonoidei  postici  were  found  to 
have  undergone  degeneration,  their  numerous  fasciculi  showing  no  trace 
of  striation.     In  the  right  muscle  numerous  fat  globules  were  found,  but 

'  In  order  to  avoid  any  confusion  in  statistics — especially  the  double  enumeration 
of  cases — I  may  remark  that  Cases  3,  4,  5.  and  7  in  this  section  were  reported  in  ab- 
stract in  The  Clin.  Soc.  Trans.,  1878,  by  Dr.  Semon,  at  that  time  acting  as  my  Clinical 
Assistant. 
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ill  the  left  there  was  no  evidence  of  oily  matter;  tlie  other  muscles  were 
liealtliy.  The  post-mortem  was  conducted  at  the  patient's  residence,  and 
no  examination  of  the  brain  was  permitted. 

Case  4. — G.  S.,  aged  thirty,  clerk,  was  admitted  at  the  Hospital  for 
Diseases  of  the  Throat,  February  2,  1877;  his  history  was  as  follows: 
About  two  years  ago,  on  waking  one  morning,  he  found  himself  quite 
blind;  he  immediately  went  to  a  hospital,  and  at  the  end  of  two  months 
quite  suddenly  recovered  his  sight.  He  only  remained  well,  however, 
for  three  or  four  days,  when  he  again  became  blind.  He  then  went  to 
another  hospital,  and  remained  in  attendance  for  a  year,  but  did  not  re- 
ceive any  benefit.  He  was  told  that  his  complaint  was  neuritis.  He  then 
placed  liimself  under  the  care  of  Mr.  Liebreich,  at  St.  Thomas's  Hospital, 
when  he  gradually  improved,  and  ceased  treatment  in  1876.  Soon  after 
lie  began  to  suffer  from  attacks  of  vomiting,  which  often  continued  for 
three  days  and  nights  at  a  time,  and  he  was  also  subject  to  constant  head- 
ache and  giddiness.  Three  months  ago  slight  dysphagia  set  in,  without 
any  assignable  cause;  the  voice  remained  normal.  It  was  principally 
on  account  of  difficulty  of  breathing,  which  was  daily  getting  worse,  that 
he  came  to  the  hospital.  On  examination  all  the  organs  were  found  to  be 
healthy,  though  the  circulation  was  slow  (pulse  sixty-four,  and  very  weak) ; 
over  the  right  carotid  there  was  a  systolic  bruit,  and  a  diastolic  sound. 
On  laryngoscopic  examination  the  vocal  cords  were  seen  to  remain  near 
the  median  line,  about  one-eighth  of  an  inch  apart  on  inspiration.  On 
phonation  they  were  not  completely  adducted  to  the  median  line.  Bro- 
mide of  potassium  was  first  ordered,  and  after  a  short  time  a  mixture  con- 
taining quinine  and  iron  was  given.  The  patient  gradually  improved,  and 
at  the  end  of  six  months  the  condition  of  the  larynx  was  normal. 

Case  5. — J.  S.,  aged  sixtj'-one,  was  admitted  into  the  Hospital  for 
Diseases  of  the  Throat,  April  5,  1877.  About  two  years  previously  he 
liad  taken  cold  and  was  attacked  with  hoarseness  and  sore  throat.  This 
became  gradually  worse,  although  from  time  to  time  there  were  slight  re- 
missions. Eight  months  ago  slight  difficulty  of  breathing  and  a  fatigu- 
ing cough  accompanied  profuse  expectoration.  From  the  commence- 
ment he  had  suffered  from  substernal  pains  and  palpitation  of  the  heart. 
Ten  years  previously  he  had  had  an  attack  of  rheumatic  fever.  On  ex- 
amination the  heart  and  lungs  were  found  to  be  healthy.  A  laryngosco- 
pic examination  showed  paralysis  of  both  abductors,  whilst  the  adductors 
were  only  very  slightly  affected.  The  patient  had  slight  difficulty  of 
swallowing.  Remedial  measures  failing  to  benefit  the  patient,  trache- 
otomy was  performed  by  Dr.  Semon,  and  the  patient  left  the  hospital,  June 
23d,  wearing  the  canula.  After  some  months  the  patient  allowed  the  tube 
to  be  displaced,  and  not  applying  to  the  hospital  for  four  or  five  days,  it 
was  found  impossible  to  replace  the  tube  without  doing  a  second  opera- 
tion. This  the  patient  refused  to  permit.  He  stated  that  he  was  much 
better,  but  a  laryngoscopic  examination  did  not  show  any  material  im- 
provement.    He  has  not  since  been  heard  of. 

Case  6. — In  September,  1877, 1  was  requested  by  Mr.  Roberts,  of  St. 
John's  ^Yood,  to  see  Mrs.  W.,  aged  forty-three,  who  was  suffering  from 
great  dyspnoea  and  stridulous  breathing.  She  stated  that  she  enjoyed 
good  health  until  the  year  previously,  when  she  began  to  notice  difficulty 
in  breathing  in  going  upstairs.  Tliis  gradually  increased,  until  the  noise 
in  breathing  became  so  loud  that  it  was  heard  all  over  the  house.  During 
sleep  this  was  greatly  intensified.  On  examining  the  chest,  there  was  no 
evidence  of  any  pulmonary  or  cardiac  disease,  nor  any  sign  of  aneurism. 
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On  laryngoscopic  examination,  the  vocal  cords  were  seen,  on  inspiration, 
to  be  nearly  approximated.  There  was  scarcely  any  congestion  of  the 
mucous  membrane,  and  the  general  configuration  of  the  larynx  was  per- 
fectly normal.  I  recommended  tracheotomy,  but  it  was  not  agreed  to  by 
the  patient.  A  year  later  I  heard,  accidentally,  that  this  lady  was  occupy- 
ing some  temporary  apartments  in  my  neighborhood,  and  that  her  loud 
breathing  at  night  caused  her  to  be  a  nuisance  to  all  the  other  lodgers  in 
the  house. 

Case  7. — James  H.,  aged  forty,  admitted  into  the  Throat  Hospital 
under  my  care,  January,  1878,  suffering  from  great  dyspnoea.  On  laryn- 
goscopic  examination  there  was  seen  to  be  paralysis  of  the  abductors  and 
slight  cedema  over  the  arytenoid  cartilages.  The  dyspnoea  was  so  ex- 
treme, however,  that  I  requested  my  clinical  assistant.  Dr.  Semon,  to  per- 
form tracheotomy  at  once.  The  patient,  who  rapidly  became  asphyxiated, 
died  two  minutes  after  the  operation  was  performed,  and  artificial  respi- 
ration did  not  succeed  in  restoring  life.  It  may  be  mentioned  that  no 
anaesthetics  were  administered,  and  that  there  was  no  hemorrhage.  Oh 
post-mortem  examination  all  the  organs  of  the  body  were  quite  healthy, 
but  an  abscess  was  found  in  the  posterior  wall  of  the  cricoid  cartilage, 
which  had  caused  atrophy  of  both  abductors,  and  disintegration  of  the 
nerve-fibres  in  the  immediate  proximity  of  the  muscle.  In-  this  case  the 
primary  lesion  was  no  doubt  the  abscess,  but  whether  the  atrophy  of  the 
muscles  was  entirely  due  to  direct  pressure  of  the  abscess,  or  whether  it 
was  caused  in  part  through  the  nerve -supply  being  to  some  extent  cut  off 
by  the  pressure  of  the  abscess  on  the  nerve-fibres  in  close  proximity  to  the 
muscle,  it  is  impossible  to  say.  It  was  subsequently  ascertained  that  the 
disease  came  on  suddenly  twenty-one  months  ag'o,  after  exposure  to  cold, 
and  the  dyspnoea  had  increased  steadily  for  thirteen  months,  and  to  a 
much  greater  extent  during  the  last  eight  months.  In  the  complete  ab- 
sence of  any  evidence  of  syphilis  or  phthisis,  the  case  may  be  regarded  as 
one  of  idiopathic  perichondrial  abscess. 

Case  8. — Louisa  O.,  aged  twenty-nine,  was  sent  to  me  by  Mr.  Charles 
Hurford,  of  the  Caledonian  Road,  on  April  7,  1879.  She  has  been  losing 
flesh  for  three  years,  but  a  year  ago  first  noticed  that  her  breathing  was 
difficult  and  noisy,  coming  on  after  exposure  to  cold  at  night.  She  had 
been  seen  by  several  surgeons,  but  nothing  has  given  her  any  relief,  and 
during  the  last  few  weeks  she  has  been  getting  much  weaker.  On  laryn- 
goscopic  examination,  it  was  seen  that  on  inspiration  the  vocal  cords 
scarcely  moved  from  their  median  position. 


Paralysis  of  One  Abductor.' 

Definitio7i. — Inaction  of  the  abductor  on  one  side,  causing  the  corre- 
sponding vocal  cord  to  remain  near  the  median  line  on  inspiration,  and 
giving  rise  to  more  or  less  dyspnoea  and  stridulous  breathing. 

Etiolorjy. — The  affection  sometimes  results  from  catarrhal  inflamma- 
tion, and  I  once  saw  it  caused  b\-  injury  to  the  muscle  from  the  acciden- 
tal impaction  for  two  days  of  some  false  teeth.  J  have  seen  two  cases 
(hereinafter  related)  in  which  syphilis  was  the  cause  of  the  paralysis. 


'  The  caseB  in  which  this  condition  arises  from  pressure  on  the  abductor  fibres  of 
one  of  the  recurrent  nerves  have  already  been  described  (p.  32(j;. 
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/Si/niptotns. — The  condition  can  be  readily  recognized  with  the  aid  of 
the  laryngoscope,  for  on  directing  the  patient  to  inspire  the  affected  cord 
is  not  abducted  from  the  median  line,  Stridulous  breathing  and  dyspnoea 
ensue  on  exertion,  but,  as  niiglit  be  expected,  the  symptoms  are  not  so 
severe  as  when  both  cords  are  affected.  The  voice  is  not  generally  altered 
unless  there  is  an  accidental  congestion. 

Diagnosis. — The  position  of  the  affected  cord  on  inspiration  at  once 
establishes  the  nature  of  the  affection,  but  it  is  often  impossible  to  tell 
during  life  whether  the  affection  is  myopathic  or  due  to  nerve-pressure. 

Prognosis. — The  prospects  of  the  patient  in  relation  to  restoration  of 
function  depend  on  the  cause  of  the  paralysis  and  its  duration.  If  there 
is  reason  to  suppose  that  the  muscular  fibres  are  actually  destroyed,  the 
case  is,  of  course,  hopeless.  As  a  rule,  a  cautious  prognosis  should  be 
given  in  cases  of  long  standing;  and  it  must  not  be  forgotten  that  trache- 
otomy may  be  required. 

Treatment. — In  recent  cases  soothing  treatment  should  be  carried  out 
by  means  of  warm  inhalations,  and,  when  the  local  inflammation  has  passed 
away,  faradism  and  galvanism  may  be  carried  out  with  my  "  abductor 
electrode,"  whilst  in  s^'philitic  cases  iodide  of  potassium  should  be  given. 
The  simple  inflammatory  cases  generally  terminate  favorably. 

CASES    ILLUSTRATING    PARALYSIS    OF    ONE    ABDUCTOR. 

C.  H.,  a  man,  aged  fifty-three,  admitted  into  the  Throat  Hospital,  July 
1,  1871,  suffering  from  slight  dyspnoea,  which  he  stated  commenced  three 
months  previously.  The  larynx  showed  unmistakable  signs  of  old  syphi- 
lis, and  the  abductor  on  the  left  side  was  paralyzed.  Under  a  course  of 
iodide  of  potassium  the  action  of  the  abductor  became  normal  at  the  end 
of  three  weeks. 

S.  E.,  a  woman,  aged  forty-one,  admitted  into  the  Throat  Hospital, 
January,  1874,  complaining  of  shortness  of  breath.  She  had  a  large  cica- 
trix in  the  pharj'nx,  and  the  edge  of  the  epiglottis  on  the  left  side  was 
destroyed.  In  vocalization  the  right  vocal  cord  was  normally  adducted, 
but  on  inspiration  it  remained  about  one-eighth  of  an  inch  from  the  me- 
dian line.  The  action  of  the  left  vocal  cord  was  perfect.  The  color  of 
both  vocal  cords  was  healthy.  The  voice  was  natural.  The  patient  had 
suffered  from  syphilis  ten  years  ago.  Treatment  of  various  kinds  proved 
quite  unavailing. 


BILATERAL  PARALYSIS   OF   THE   ADDUCTORS  OF  THE 
VOCAL  CORDS. 

(Stnontms:  Functional  Aphonia.     Hysterical  Aphonia.     Aphonia. 

Nervous  Aphonia.) 

Latin  Eq. — Paralysis  bilateralis  adductorum  chordarum  vocalium. 
French  Eq. — Paralysie  bilaterale  des  adducteurs  des  cordes  vocales. 
German  Eq. — Doppelseitige  Liihmung  der  Glottisschliesser. 
Italian  Eq. — Paralisi  bilaterale  degli  adduttori  delle  corde  vocali. 

Definition. — Inaction  of  the  adductors  on  both  sides  resulting  in  the 
non-approximation  of  the  vocal  cords  on  attempted  phonation,  and  conse- 
quently giving  rise  to  loss  of  voice. 


I 
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Etiology. — The  most  common  cause  of  this  affection  is  hysteria,  and 
Iience  it  is  much  more  common  in  women  than  men,  and  is  more  often 
met  with  among'  young  women  than  old  ones.  Children  rarely  suffer 
from  this  form  of  paralysis,  but  I  have  met  with  it  at  eight  years  and  ten 
years  of  age — in  both  instances  in  girls.  Professor  Gerhardt '  opposes 
the  view  that  hysterical  patients  do  not  wish  to  speak  aloud  for  fear  of 
pain  and  inconvenience,  on  the  grounds  that,  paralysis  is  not  unfrequently 
more  marked  on  one  side  than  on  the  other,  and  that  other  symptoms  of 
paralysis  of  the  pneumogastric  nerves  may  be  often  noticed.  Among 
them  he  mentions  the  increased  frequency  of  the  pulse  beats,  unaccom- 
panied by  a  corresponding  rise  in  the  temperature.  He  also  thinks  that 
some  cases  of  so-called  hysterical  aphonia  belong  to  the  class  of  reflex 
paralyses.  The  affection  is  occasionally  met  with  in  chlorosis,  but  it  far 
less  conmionly  occurs  in  connection  with  amenorrhoea  than  might  be  sup- 
posed from  the  writings  of  some  authors.  More  often  it  is  the  simply 
anj^mic  who  suffer  from  it.  It  is  common  in  the  second  and  third  stage 
of  phthisis:  and  this  is  an  important  fact,'  as  the  aphonia  of  phthisis  is 
almost  invariably  attributed  to  the  structural  changes  which  are  too  fre- 
quently encountered  in  that  disease.  Silent  people,  whether  their  silence 
is  voluntary  or  forced,  are  more  subject  to  functional  aphonia  than  those 
who  are  accustomed  to  use  their  tongues  freely.  Catarrh  is  also  a 
cause  of  the  affection.  Thus  a  person  "  catches  cold,"  the  larynx  is  con- 
gested, and  hoarseness  or  aphonia  occurs.  The  congestion  disappears, 
but  the  aphonia  remains  owing  to  the  feeble  approximative  power  of  the 
vocal  cords.  This  train  of  phenomena  is  often  met  with  among  public 
speakers — especially  clergymen.  Professor  Gerhardt  ^  considers  these 
cases  as  examples  of  catarrhal  rheumatism,  and  describes  two  other  rheu- 
matic forms  of  paralysis  of  the  adductors,  viz.,  meta-rheumatic paralysis^ 
in  which  acute  inflammation  of  the  joints  is  followed  by  paralysis  of  the 
adductors;  and  direct  rheumatic  paralysis  in  which  the  affection  is  the 
result  of  exposure  to  draughts  or  taking  cold  drinks.  Of  the  latter  class 
of  cases  I  have  met  with  some  examples;  of  the  former  none.  Sometimes 
the  muscular  affection  is  the  result  of  direct  injury  of  the  muscles  on  both 
sides,  but  injuries  are  more  likely  to  be  unilateral.  Navratil  *  has  de- 
scribed a  remarkable  case  in  which  the  lateral  adductors  were  the  subject 
of  numerous  calcified  trichinre;  these  parasites  were  much  more  numerous 
in  the  muscles  of  the  left  than  in  those  on  the  right  side,  and  whilst  the 
former  muscles  were  paralyzed  the  latter  were  only  in  a  state  of  paresis. 
Sometimes  the  affection  is  probably  of  a  toxic  character,  i.  e.,  is  due  to 
the  constitutional  action  of  lead,  arsenic,  and  perhaps  other  substances. 
As  cases  of  wn/lateral  paralysis  of  the  adductors  of  this  nature  have  come 
under  my  notice,  it  is  highly  probable  that  the  ^/lateral  affection  may 
arise  in  the  same  way.  Whether  the  rheumatic  and  the  toxic  forms  are 
of  a  central  or  peripheral  nature  cannot  at  present  be  determined.  It  is 
remarkable  that  in  the  cases  of  toxic  poisoning  the  ac/ductors  alone  are  af- 
fected, just  as  in  lead  poisoning  the  extensors  of  the  forearm  always  suf- 

'  Handb.  d.  Kinderkrankheiten,  2d  edition,  p.  332. 

*  In  18ii5,  in  conjunction  with  Dr.  W.  H.  Stone,  I  examined  a  number  o^  cases  at 
the  Brompton  Hosj)itnl.  Thirty-seven  cases  of  jihthisis,  in  the  f^econd  and  third  stajje 
in  irhichOie  voice  was  nffeeted,  were  selected  for  larynj^oscopic  examination.  In  eleven 
of  these  the  affection  was  purely  functional ;  m  twelve  there  was  thickening  of  the 
mucous  mem])rane  ;   and  in  fourteen  there  was  congestion. 

^  Virchow's  Archiv,  vol.  xxi. 

"  Berlin.  Klin.  Woch.,   187G,  No.  21. 
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fer — the  flexors  never.  The  truly  hysterical  cases  are  not  unfrequently 
associated  with  loss  of  power  of  articulation,  the  lips  and  tongue  remain- 
ing perfectly  immobile  when  the  patient  is  directed  to  make  an  effort  to 
speak. 

Syyn2ytoms. — When  a  young  woman,  in  comparatively  good  health,  is 
suddenly  taken  with  aphonia,  the  case  almost  invariably  proves  to  be  one 
of  paralysis  of  the  abductors.  Sometimes  the  voice  comes  and  goes,  and 
this  condition  has  been  described  as  "  intermittent  aphonia," '  but  as  it  is 
generally  merely  a  slighter  degree  of  paralysis  than  when  the  affection 
is  constant,  and,  as  a  rule,  there  is  no  regularity  in  the  intermittence,  it 
seems  unnecessary,  and  even  misleading,  to  use  the  term.  It  is  charac- 
teristic of  functional  aphonia,  that  though  the  voluntary  power  of  phona- 
tion  is  lost,  the  reflex  function  is  not  generally  affected.  The  cough  and 
the  sneeze  are  usually  accompanied  with  a  distinctly  laryngeal  sound;  the 
laugh,  on  the  other  hand,  being  a  much  feebler  expiratory  sound,  and 
more  under  the  control  of  volition,  is  not  always  phonetic.  The  lar^'ngo- 
scope,  however,  at  once  determines  the  nature  of  the  case,  for,  on  direct- 
ing the  patient  to  attempt  to  say,  "  a,"  the  vocal  cords  are  not  closely 
approximated.  They  may  approach  one  another  slightly,  or  they  may  re- 
main perfectly  immobile,  leaving  a  large  triangular  space  between  them. 
As  already  remarked  it  not  unfrequently  happens  that  though  both  vocal 
cords  are  paralyzed,  one  is  affected  more  than  the  other.  There  is  very 
often  extreme  anaemia  of  tlie  laryngeal  mucous  membrane;  but,  on  the 
other  hand,  in  post-catarrhal  cases  it  may  he  congested. 

Diagnosis. — The  only  cases  which  are  likely  to  be  confounded  with 
.  functional  aphonia  are  those  in  which  the  loss  of  voice  is  due  to  feeble 
respiratory  action — expiration  not  being  powerful  enough  to  set  the  cords 
in  proper  vibration.  This  source  of  fallacy  has,  however,  only  to  be  in- 
dicated to  be  avoided.  It  must  further  be  borne  in  mind  also  that  the 
approximative  action  of  the  cords  may  be  interfered  with  by  certain  me- 
chanical impediments,  such  as  swelling  of  the  inter-arytenoid  fold,  the 
presence  of  growths  or  cicatrices,  and  disease  of  the  crico-arytenoid  joints. 
The  laryngoscope,  however,  generally  enables  the  observer  to  detect  these 
conditions. 

Pathology. — As  these  cases  never  terminate  fatally,  post-mortem  evi- 
dence as  to  the  condition  of  the  muscles  could  only  be  obtained  through 
an  accidental  death  occurring  to  a  patient  suffering  from  nervous  apho- 
nia. As  yet  no  such  case  has  been  placed  on  record,  and  it  is  highl}^  im- 
probable that  any  structural  changes  would  be  discovered.  The  muscles 
are  no  doubt  weak  in  most  of  these  cases,  and  further,  it  would  seem  that 
the  nerve-force  is  either  feebly  evolved,  or  not  directed  into  the  proper 
channel.  The  sudden  restoration  of  the  voice,  which  so  frequently  takes 
place,  either  spontaneously  or  as  the  result  of  treatment,  can  only  be  ex- 
plained by  some  such  theory  as  this.  It  may  be  mentioned,  however,  on 
the  other  hand,  that  Gerhardt"  suggests  that  in  some  of  the  catarrhal  cases 
there  is  probably  some  enlargement  of  the  cervical  glands,  giving  rise  to 
pressure  on  the  recurrent  or  pneumogastric  nerves.  The  muscles  which 
^  are  paralyzed  are  the  adductors — the  crico-arytenoidei  laterales  on  each 
side,  and  the  arytenoideus  proprius,  but  the  thyro-arytenoid  muscles  are, 
probably,  also  often  simultaneously  affected. 

Prognosis. — The  prognosis,  as  regards  cure,  is  very  favorable,  for  al- 

'  Levison:  Berlin.  Klin.  Wochensch.,  1870,  No.  46. 

*  Handbach  der  Kinderkrankheiten,  3'"  Band,  2"  Hiilfte,  p.  139. 
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though  these  cases  are  often  very  obstinate,  and  resist  a  great  deal  and  a 
great  variety  of  treatment,  they  are  ahnost  always  cured  in  the  end.  Dur- 
ing the  last  twenty  years  I  iiave  treated  several  hundred  such  cases,  and  in 
very  few  instances  without  ultimate  success.  In  several  of  these  cases  the 
aphonia  was  of  six,  seven,  and  eight  years'  standing;  and  in  one,  the  voice 
was  restored  after  having  been  lost  for  ten  years. 

Treatment. — Emotional  inlluences  often  cure  this  form  of  aphonia, 
and  we  have  an  instance  of  the  power  of  the  mind  in  restoring  the  voice 
nearly  two  thousand  five  hundred  years  ago; '  but  remedies  which  stimu- 
late the  mucous  membrane  of  the  larynx,  and  thus,  by  reflex  action,  cause 
a  mild  spasm  of  the  glottis,  are  those  most  rational  in  principle,  and  most 
successful  in  practice.  These  stimulating  remedies  may  be  applied  in  the 
form  of  inhalations,  sprays,  or  pigments,  or  endolaryngeal  faradism  may 
be  employed.  I  have  several  times  known  a  vapor  impregnated  with  am- 
monia restore  the  voice.  The  inhalation  of  chlorine  has  also  been  suc- 
cessfully used  by  Professor  Pancoast,"  of  Philadelphia,  but  the  stimula- 
ting inhalations  of  the  Throat  Hospital  Pharmacopoeia  will  be  found  more 
manageable  and  not  less  efficacious.  Of  these  the  Calamus  Aromaticus 
and  Creasote  Inhalations  are  the  most  active.  Stimulating,  or  strongly 
astringent  solutions,  such  as  nitrate  of  silver  (  3  ]•  ad  3  j.),  or  perchloride 
of  iron  (  3  ij.  ad  3  j.)  may  be  applied  with  a  brush  to  the  interior  of  the 
larynx;  or  these  remedies  can  be  introduced  into  the  larynx  in  the  atom- 
ized form.  But  whilst  both  the  inhalations  and  local  applications  often 
fail,  endolaryngeal  faradism  is  almost  always  successful.  Electricity  ap- 
plied through  the  neck  sometimes  restores  the  voice,  but  when  it  has  been 
lost  for  any  length  of  time  the  percutaneous  method  cannot  be  relied  on. 

In  using  the  laryngeal  electrode,  one  pole  is  passed  within  the  glottis 
and  placed  on  the  vocal  cords,  and  the  other  applied  externally  by  means 
of  a  necklet  (see  page  186).  The  laryngeal  rheophore  should  be  kept  in 
contact  for  a  second  or  two  and  then  withdrawn.  The  current  may  be  ap- 
plied five  or  six  times  at  a  sitting.  It  will  generally  be  found  that  a  dis- 
tinctly laryngeal  sound  can  be  produced  on  the  first  application  of  endo- 
laryngeal faradism,  and  that  the  voice  will  get  stronger  on  each  succeeding 
application.  Should  any  hypornemia  of  the  mucous  membrane  be  present 
it  is  very  important  not  to  apply  the  electric  current  until  the  congestion 
has  been  got  rid  of.  I  have  seen  many  cases  in  which,  from  non-atten- 
tion to  this  precaution,  practitioners  have  been  disappointed  in  the  results 
of  internal  faradism, 

'  Herodotus  remarks  (book  i.  Clio,  chap.  85),  "We  have  now  to  speak  of  the  fate 
of  Croesus.  He  had  a  son,  as  I  have  before  related,  who,  though  accomplished  in  other 
respects,  was  unfortunately  dumb.  Croesus,  in  his  former  days  of  good  fortune,  had 
mude  every  attempt  to  obtain  a  cure  for  this  infirmity.  Amongst  other  things,  he  sent 
to  inquire  of  the  Delphic  Oracle.     The  Pythian  returned  this  answer : — 

'  Wide  ruling  Lydian,  in  thy  wishes  wild, 
Ask  not  to  hear  the  accents  of  thy  child  ; 
Far  better  were  his  silence  for  thy  peace. 
And  sad  will  be  the  day  when  that  shall  cease.' 

*'  During  the  storming  of  the  city,  a  Persian  meeting  Croe-sus,  was,  through  igno- 
rance of  his  person,  about  to  kill  him.  The  king,  overwhelmed  by  his  calamity,  took 
no  care  to  avoid  the  blow  or  escape  death  ;  but  his  dumb  son  "  {6  54  ira?s  ojtos  6 
&:p(iivos.  is  the  expression*,  "  overcome  with  astonishment  and  terror,  exclaimed  aloud" 
(literally,  broke  his  voice,  *pp->)|6  (pwvi]v),  "  '  Oh,  man,  do  not  kill  Croesus!  '  This  waa 
the  lirst  time  he  had  ever  spoken  (irt>6iyi,aTo),  but  he  retained  the  faculty  of  speech 
{i<p(i>vef)  from  this  event  as  long  as  he  lived." 

*  Wood's  Practice  of  Medicine,  vol.  i.  p.  834. 
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Instead  of  these  local  remedies,  however,  more  general  measures  may 
be  employed.  Thus  where  the  aphonia  is  dependent  on  hysteria,  the  or- 
dinary anti-hysterical  treatment,  especially  the  use  of  the  cold  shower-bath, 
is  sometimes  successful.  The  inhalation  of  chloroform  also  frequently 
effects  a  cure.  The  patient  should  be  rendered  quite  insensible,  and  then, 
as  consciousness  is  returning',  should  be  engaged  in  conversation.  In  this 
way  the  patient  is,  as  it  were,  trapped  into  speaking  aloud,  and  the  voice 
often  remains  when  the  influence  of  the  chloroform  has  passed  away. 
This  treatment  is,  however,  very  uncertain,  when  compared  with  the  endo- 
laryngeal  application  of  electricity,  and  only  answers  in  the  purely  hys- 
terical cases. 

In  most  cases  when  the  voice  has  once  been  restored,  it  is  important 
to  adopt  measures  to  keep  up  the  effect.  The  external  application  of  fa- 
radism  employed  daily,  or  every  other  day,  for  a  week  or  two,  is  often  of 
great  service  for  this  purpose.  The  patient  should  also  be  directed  to  ex- 
ercise the  voice  regularly,  by  counting  and  reading  aloud — gradually  in- 
creasing the  exercises,  both  as  regards  their  duration  and  the  loudness  of 
voice.  For  keeping  up  the  action  of  the  muscles  "  laryngeal  gymnas- 
tics," first  recommended  by  Dr.  H.  K.  Oliver,'  of  Boston,  are  often  use- 
ful. These  consist  in  gentle  but  firm  manipulations  of  the  larynx  exter- 
nally; the  adductors  may  be  assisted  by  compressing  the  alas  of  the  thy- 
roid cartilage  in  their  upper  and  posterior  part  between  the  finger  and 
thumb  whilst  an  attempt  is  made  to  emit  a  sound.  To  bring  the  exter- 
nal tensors  into  play,  the  operator  should  stand  behind  the  patient,  and, 
fixing  the  thyroid  cartilage  with  his  thumbs,  should  raise  the  cricoid  with 
his  middle  fingers  at  the  very  moment  when  the  patient  tries  to  produce 
a  sound.  Dr.  Oliver  has  even  found  this  method  sufficient  for  restoring 
the  voice  without  the  previous  use  of  electricity.  Functional  aphonia  is 
so  common  and  so  easily  cured  by  endolaryngeal  faradism,  that  I  do  not 
think  it  necessary  to  append  any  illustrative  cases. 


Paealtsis  of  One  Lateral  Adductor.' 

Definition. — Inaction  of  the  adductor  on  one  side,  causing  the  affected 
vocal  cord  to  remain  at  the  side  of  the  larynx  on  attempted  phonation, 
and  giving  rise  to  a  hoarse  and  shrill  voice. 

Etiology. — The  condition  may  be  due  to  chronic  toxaemia  (lead,  arse- 
nic), or  may  be  caused  by  cold  or  muscular  strain.  I  have  met  with  it  after 
small-pox  and  as  a  result  of  syphilis. 

Symptoms. — The  condition  can  be  detected  with  the  laryngoscope.  On 
attempted  phonation,  the  affected  vocal  cord  remains  at  the  side  of  the 
larynx,  so  that  it  is  scarcely  visible,  whilst  the  healthy  one  is  well  adducted 
to  the  median  line.  The  mucous  membrane  covering  the  affected  vocal 
cord  may  be  normal,  but  is  often  congested.  There  is  aphonia  or  dyspho- 
nia,  and  usually  an  absence  of  constitutional  symptoms.  When  the  pa- 
ralysis of  the  adductors  on  one  side  is  complete,  or  even  well-marked,  the 
acts  of  coughing,  sneezing,  and  laughing  are  always  altered  in  character, 
and  often  unaccompanied  by  sound;  indeed,  a  modification  of  the  natural 

'  American  Jonm.  Med.  Sci.,  April,  1870,  p.  305. 
«  See  foot-note,  page  337. 
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cough  or  sneeze  is  often  one  of  the  earliest  symptoms.  The  affection  is 
not  unfrequently  associated  with  slight  dysphagia. 

J\itholo[/i/.-— As  regards  the  pathological  anatomy,  I  may  observe  that 
in  the  only  case  of  this  disease,  which  I  have  examined  after  death — a  case 
of  seven  years'  standing — there  was  considerable  atrophy  of  the  adductor 
(crico-arj'tenoideus  lateralis)  on  the  affected  side.  The  arytenoideus  pro- 
prius  did  not  appear  to  have  suffered. 

Diagnosis. — The  most  likely  source  of  error  in  examining  a  case  of 
this  sort,  is  to  be  found  in  swelling  of  a  ventricular  band,  wliich  in  this 
condition  more  or  less  eclipses  the  true  cord  on  the  same  side.  It  thus  hap- 
pens that  when  the  larynx  is  examined,  one  vocal  cord  is  seen  to  be  ad- 
ducted  well  to  the  median  line,  whilst  the  other  is  not  visible  at  all.  A 
little  practice  with  the  laryngoscope  will  enable  the  observer  to  recognize 
the  true  nature  of  the  case.  Symptoms  of  a  paralytic  character  are  some- 
times produced  by  destruction  or  impairment  of  one  of  the  crico-arytenoid 
joints  from  ossification  or  other  morbid  changes.  In  these  cases  there  is 
generally  some  abnormal  appearance,  such  as  enlargement  or  swelling 
about  the  base  of  the  arytenoid  cartilage. 

Prognosis. — The  condition  not  being  in  itself  dangerous,  and  being 
generally  due  to  local  causes,  need  not,  as  a  rule,  give  rise  to  serious  ap- 
prehensions. Only  those  cases  which  are  due  to  chronic  toxa?mia,  or  to 
catarrhal  or  syphilitic  inflammation,  are  amenable  to  treatment. 

Treatment. — Some  patients  recover  spontaneously,  or  by  the  use  of 
warm  inhalations,  and  where  the  disease  is  due  to  chronic  toxaemia,  the 
application  of  electricity  to  the  laryngeal  muscles  often  does  good  in  re- 
cent cases.  The  electricity  should  be  applied  with  the  double  electrode, 
which  should  be  made  to  ride  straddlewise  over  the  ary-epiglottic  fold, 
just  in  front  of  the  cartilages  of  Wrisberg.  Where,  however,  the  aphonia 
has  been  of  many  years'  standing  before  a  laryngoscopic  examination  has 
been  made,  treatment  is  of  little  use.  For  here  it  is  not  as  in  bilateral 
paralysis,  where  the  reflex  action  of  the  muscles  not  being  interfered  with, 
the  integrity  of  the  muscular  structure  is  maintained. 


CASES    ILLUSTEATIXG   PAKALTSIS    OF    ONE   LATERAL   ADDUCTOR. 

Mr.  G.,  a  well-known  surgeon,  practising  in  Bloomsbury,  consulted  me 
in  18G4  on  account  of  aphonia  of  several  years'  duration,  which  came  on 
with  an  attack  of  diphtheritic  paralysis  some  years  previously.  The  apho- 
nia was  due  to  paralysis  of  the  adductor  of  the  right  vocal  cord.  Neither 
galvanism  nor  faradism  had  any  effect  in  this  case,  and  the  adductor  re- 
mained permanently  paralyzed.     The  action  of  the  adductor  was  perfect. 

The  daughter  of  a  practitioner  at  Anerly  was  brought  to  me  in  18G5, 
suffering  from  paralysis  of  the  adductor  of  the  left  vocal  cord.  The  cause 
cf  the  paralysis  was  the  same,  and  the  result  of  treatment  as  negative  as 
in  the  last  case. 

Charles  PJ.,  aged  forty-nine,  applied  at  the  Throat  Hospital,  February 
3,  18G7,  on  account  of  loss  of  voice  and  shortness  of  breath.  Laryngo- 
scopic examination  showed  paralysis  of  the  adductor  of  the  left  vocal 
cord,  which  only  came  into  view  on  placing  the  laryngeal  mirror  very  ob- 
liquely. The  patient  had  a  temperature  of  103°,  and  his  pulse  was  138, 
and  on  examining  the  chest,  the  cause  was  found  in  extensive  pleurisy  of 
the  right  lung.  He  died  ten  days  later,  and  at  the  post-mortem  examina- 
tion the  lower  half  of  the  right  lung  was  found  to  be  hepatized,  whilst  the 
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pleural  cavity  contained  about  two  ounces  of  purulent  fluid.  The  recur- 
rent and  pneumogastric  nerves  were  carefully  dissected,  and  portions  sub- 
mitted to  niicroscopical  examination,  and  they  everywhere  appeared 
healthy.  The  left  crico-ar^'tenoideus  muscle  and  the  fibres  of  the  thyro- 
arytenoid muscles  w-ere  greatly  atrophied — indeed  of  the  former  there  was 
scarcely  any  muscular  tissue  remaining.  The  other  muscles  on  both  sides 
■were  quite  healthy.  There  were  several  deep  scars,  probably  syphilitic,  on 
the  posterior  wall  of  the  pharynx,  at  the  lower  part,  but  neither  scar  nor 
contraction  could  be  seen  in  the  larynx.  The  patient's  wife  said  that  he 
had  not  spoken  out  loud  for  seven  years,  and  that  at  the  time  he  had  first 
lost  his  voice  he  had  suffered  from  a  bad  sore  throat,  which  prevented  his 
swallowing.  The  cause  of  the  muscular  atrophy  was  probably  a  gumma- 
tous deposit. 

M.  S.,  aged  twenty-three,  consulted  me  in  March,  1874,  on  account  of 
hoarseness  of  one  month's  duration.  A  laryngoscopic  examination  showed 
great  congestion  of  the  mucous  membrane  of  the  larynx,  and  paralysis  of 
the  adductor  of  the  right  vocal  cord.  Under  the  use  of  soothing  inhala- 
tions the  congestion  disappeared  at  the  end  of  a  fortnight,  but  the  right 
vocal  cord  remained  absolutely  immovable  on  attempted  phonation.  The 
abductive  action,  on  the  other  hand,  was  perfect ;  six  weeks  later,  under 
the  continued  use  of  faradism,  the  adductor  recovered  its  power  and  the 
voice  was  restored. 

In  another  case  which  came  under  my  notice  at  the  Hospital  for  Dis- 
eases of  the  Throat  in  December,  1875,  the  patient  was  a  painter,  aged 
thirty-five,  and  the  adductor  of  the  right  vocal  cord  was  completely  para- 
lyzed, apparently  as  the  result  of  lead  poisoning.  The  disease  was  of  five 
months'  standing,  and  a  cure  was  effected  in  two  months  by  the  endola- 
ryngeal  application  of  electricity  and  the  internal  administration  of  bark 
and  iodide  of  potassium. 

Paralysis  of  the  Central  Adductor 

( Inter-aryten oid  Muscle). 

This  muscle  is  frequently  affected  in  conjunction  with  the  lateral  ad- 
ductors, and  occasionally  suffers  alone.     Its  action  is  most  often  impaired 
through  catarrh,  but  sometimes  hysteria  is  the  cause  of  the  loss  of  power. 
Loss  of  voice  is  the  symptom  of  this  affection  ;  and  on  laryngoscopic 
examination,  whilst  the  vocal  cords  are  seen  to  approximate  well  in  the 
anterior  three-fourths  of  the  glottis,  the  posterior, 
or  cartilaginous    portion    of  the   glottis   remains 
open,    leaving   a    triangular   space    between    the 
cords  in  this  situation. 

Thejijro<7no«i'6"  in  recent  cases  is  favorable,  but 

a  case  described  below  has  been  under  observation 

for  twelve  years,  and  is  very  much  in  the   same 

state  as  it  was  when  first  seen. 

Fig.  97.  The    treatment    should    consist,    in    catarrhal 

cases,  of  stimulating  inhalations   and  astringent 

applications  ;  but  in  those  of  longer  standing  faradism   applied  to   the 

inter-arytenoid  fold  will  generally  be  found  necessary. 

E.  H.,  a  spinster,  aged  thirty-seven,  came  under  my  care  at  the  Throat 
Hospital  in  August,  18G7,  on  account  of  loss  of  voice  of  two  years'  dura- 
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tion.  The  patient  was  sent  to  me  by  Dr.  Hall,  of  Brighton,  who  had 
treated  her  some  years  previously  for  a  uterine  affection.  She  was  very 
weak,  but  was  free  from  organic  disease.  On  laryngoscopic  examination 
the  vocal  cords  were  seen,  on  vocalization,  to  approximate  properlv  in  the 
anterior  three-fourths  of  the  glottis,  but  to  remain  widely  separate  in  the 
posterior  fourth,  leaving  a  triangular  opening.  Constitutional  remedies  of 
a  tonic  and  anti-hysteric  character  were  used,  and  endolaryngeal  faradism 
employed.  But  all  to  no  purpose.  The  strongest  electrical  shocks  could 
not  elicit  the  faintest  sound.  The  patient  was  placed  under  chloroform, 
but  on  restoration  to  consciousness  could  never  be  made  to  utter  a  sound. 
This  case  has  been  under  observation  for  the  last  twelve  years,  but  it  has 
never  been  possible  to  restore  the  voice. 


Paralysis  of  the  ExxERiSrAL  Tensors  of  the  Vocal  Cords 
(  Crico-thyroid  Muscles). 

This  affection  may  be  either  bilateral  or  unilateral,  but  both  forms  are 
rare.  It  most  commonly  arises  from  exposure  to  draughts  of  cold  air  on 
the  neck,  but  it  also  occasionally  results  from  a  too  violent  or  a  too  pro- 
longed use  of  the  voice,  especially  when  the  vocal  function  is  exercised 
out  of  doors.  In  these  cases  the  voice  is  sometimes  only  very  gruff,  but 
more  often  it  is  altogether  suppressed^-  Occasionally,  on  placing  the  finger 
over  the  crico-thyroid  muscles  in  the  neck,  and  directing  the  patient  to 
attempt  to  produce  a  vocal  sound,  the  non-contraction  of  the  muscle  may 
be  perceived.  The  laryngoscopic  appearance  has  been  described  at  page 
317. 

The  prognosis  is  favorable,  and  rest  alone  often  effects  a  cure.  Per- 
cutaneous faradism  is,  however,  indicated,  and,  in  many  cases,  blistering, 
or  even  a  wet  compress  round  the  neck,  will  hasten  the  restoration  of 
function. 


CASES    ILLUSTRATING   PARALYSIS    OF   TUE    EXTERNAL   TENSORS. 

Case  1. — A  military  man,  aged  thirty-nine,  became  voiceless  after  ex- 
erting himself  by  giving  the  word  of  command.  On  laryngoscopic  exam- 
ination, the  characteristic  wavy  outline  of  the  free  edge  of  the  vocal  cords 
was  very  distinct  (see  Fig.  88).  The  voice  was  at  first  quite  lost,  but  on 
the  second  day  assumed  a  thick  muffled  tone,  in  which  state  it  had  con- 
tinued for  nearly  two  months.  This  case  was  quickly  cured  by  means  of 
a  blister  applied  across  the  neck  over  the  crico-thyroid  space. 

Case  2. — L.  N.,  aged  fifty-one,  consulted  me  in  June,  1876,  on  account 
of  loss  of  voice  which  had  existed  for  two  years.  On  making  a  local  ex- 
amination the  vocal  cords  were  seen  to  be  normal  in  color,  to  be  well  ad- 
ducted  to  the  median  line,  but  to  show  undoubted  signs  of  relaxation. 
The  glottis,  when  the  vocal  cords  were  approximated,  exhibiting  a  waved ^ 
outline  which  constantly  varied.  On  examining  the  neck  I  observed  a 
transverse  scar  across  the  neck,  commencing  from  a  spot  in  a  line  with 
the  ear  on  the  right  side,  to  a  spot  in  a  line  with  the  angle  of  the  jaw  on 
the  left  side,  and  passing  in  the  front  between  the  thyroid  and  cricoid  car- 
tilages. The  patient  admitted  that  two  years  previously  he  had  attempted 
to  commit  suicide,  and  that  for  some  months  afterward  he  had  been  trou- 
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bled  with  a  fistulous  opening  in  the  windpipe  in  the  centre  of  the  throat; 
he  stated  that  the  wound  had  been  very  deep  in  its  whole  course,  and  there 
had  been  considerable  hemorrliage.  It  was  clear  from  the  examination  of 
the  wound  that  the  lower  attachment  of  the  crico-thj'roid  on  each  side  had 
been  completely  severed.  I  did  not  think  it  of  any  use  attempting  any 
further  treatment  in  this  case. 


Paralysis  of  the  Internal  Tensors  of  the  Vocal  Cords 

(  Thyro-arytenoidei  Interni). 

Cases  frequently  occur  in  which,  on  attempted  phonation,  the  vocal 
cords  remain  slightly  separated  in  the  middle  third  of  the  glottis,  and  it 
is  generally  thought  that  this  condition  is  due  to  paralysis  of  the  internal 
tensors.  It  is  not  improbable,  however,  that  in 
some  of  these  cases  a  few  fibres  of  the  lateral  crico- 
arytenoid muscle  may  be  the  real  parts  at  fault. 
This  form  of  paralysis  is  frequently  met  with 
among  singers,  and  is  due  to  overfatigue  of  the 
voice.  Sometimes  it  probably  results  from  an 
actual  sprain  of  the  muscle  occurring  as  the  result 
of  some  undue  effort  in  vocalization.  In  the  for- 
mer case,  rest  for  a  few  days  and  soothing  inhala- 
tions are  generally  sufficient  to  effect  a  cure;  in  the 
latter,  the  affection  can  often  be  only  overcome  by  rest  of  many  months' 
duration,  and  it  is  often  incurable.  Endolaryngeal  galvanism  is  useful 
in  cases  resulting  from  overfatigue  and  following  catarrh,  whilst  faradism 
is  more  beneficial  in  those  which  are  of  an  hysterical  character. 

Paralysis  of  the  Thy ro- Arytenoid  3Iuscles  of  Three  Years'  Standing 
Cured  by  Endolaryngeal  Fai'adisrn. — A  young  lady,  aged  twenty-six,  of 
delicate  appearance,  but  not  at  all  hysterical,  was  sent  to  me  by  Mr.  Tap- 
son,  in  1863,  suffering  from  aphonia  of  three  years'  standing.  The  loss  of 
voice  commenced  with  an  ulcerated  sore  throat,  but  when  the  ulcer  healed 
her  "  voice  did  not  return,"  and  she  continued,  during  the  whole  of  the 
time  previous  to  coming  under  my  observation,  unable  to  speak  above  a 
whisper.  She  had  undergone  a  considerable  amount  of  treatment  by  caus- 
tic applications  and  external  galvanism,  combined  with  the  administration 
of  anti-neurotics.  On  making  a  laryngoscopic  examination,  the  cords  were 
seen  to  be  very  pale  and  narrow.  On  attempted  phonation  they  approxi- 
mated well,  but  were  still  distinctly  relaxed,  whilst  an  upward  bulging  to- 
ward their  centres  was  quite  perceptible.  Under  the  use  of  electricity, 
applied  to  the  vocal  cords  by  means  of  my  laryngeal  electrode,  her  voice 
was  restored  in  about  three  weeks. 

[Though  I  formerly  reported  '  this  case  as  one  of  paralysis  of  the  crico- 
thyroid muscles,  the  fact  that  the  affection  rapidly  yielded  to  laryngeal 
faradism,  whilst  it  had  resisted  percutaneous  electricity,  strongly  points 
to  the  conclusion  that  the  internal  adductors  were  mainly  affected.] 

'  Hoarseness  and  Loss  of  Voice,  etc.     Second  edition,  p.  46. 
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Mixed  Paralyses. 

It  "will  be  easily  understood  that  paralyses  do  not  always  occur  in  the 
simple  forms  which  have  been  described  in  the  foregoing  articles,  and  that 
the  shape  of  the  glottis  will  vary  according  to  the  combination  of  muscles 
paralyzed.  As  a  rule,  the  lateral  adductors  and  central  adductor  are  af- 
fected together,  and  in  that  case  the  glottis  represents  a  triangular  open- 
ing. Sometimes,  however,  the  internal  tensors  are  affected,  together  with 
the  central  adductor  (arytenoideus  proprius),  whilst  the  lateral  adductors 
are  only  slightly  affected;  an  image  is  then  presented  which  combines  the 
features  of  the  double  paralysis.  The  laryngoscopic  appearances  are,  un- 
der the  circumstances,  made  up  of  Fig.  97  and  Fig.  98.  Although  in  these 
figures  the  paralysis  is  portrayed  as  bilateral,  the  reader  will  readily  appre- 
ciate the  modification  of  form  which  takes  place  when  only  one  side  of  the 
larynx  is  affected. 

Not  only  do  the  combinations  of  paralyses  vary  immensely,  but  spasm 
of  some  muscle  may  occur  at  the  same  time  as. paralysis  of  others.  Hence 
it  can  be  readily  conceived  that  the  resulting  laryngoscopic  image  may 
undergo  great  complications,  and  that  the  permutations  of  which  it  is  ca- 
pable are  often  difficult,  and  sometimes  impossible,  to  decompose.' 


Atrophy  of  the  Vocal  Cords. 

Atrophy  of  the  vocal  cords  is  extremely  rare,  and,  as  far  as  I  am  aware, 
has  not  been  proved  to  exist  by  post-mortem  evidence.  1  have,  however, 
reported  four  cases'  in  which  there  was  every  appearance  of  atrophy  dur- 
ing life.  The  rarity  of  the  affection  is  probably  due  to  the  exceedingly 
dense  structure  of  the  vocal  cords  and  the  slowness  with  which  the  nutri- 
tive changes  take  place  in  the  normal  condition.  When  there  is  wasting 
the  cords  may  have  merely  a  shrunken  appearance,  or  they  may  be  so 
withered,  that,  although  there  is  no  obstruction  to  inspection,  they  can- 
not be  brought  into  view.  Besides  my  own  cases,  Ziemssen  '  has  given  an 
illustration  of  this  affection,  but  he  remarks  that  a  case  came  under  his 
notice  in  which  pressure  on  the  recurrent  nerve  existed  for  seventeen  years 
without  causing  any  atrophy  of  the  corresponding  vocal  cords. 


Anchylosis  of  the  Arytenoid  Articulations.* 

Notwithstanding  the  exposed  position  of  the  crico-arytenoid  articula- 
tion, fixature  of  the  joint  must  be  rare,  for  immobility  of  the  vocal  cords  is 
not  a  very  common  condition,  and  where  it  does  exist  it  is  often  due  either 
to  nervo-muscular  affections,  or  to  general  tumefaction  of  the  soft  parts, 
which  mechanically  prevents  the  movements  of  the  cords.  That  it  does 
occasionally  occur,  however,  there  is  little  doubt.  This  subject  has  not 
been  hitherto  treated  with  any  detail,  although  the  condition  has  been  in- 


'  Koch  :  loc.  cit. 

'  Hoarseness  and  Loss  of  Voice,  p.  71. 

'  CyclopiEdia.  vol.  vii.  p.  955. 

■•  This  article  would  have  been  more  appropriately  inserted  after  Perichondritis,  but 
having  been  accidentally  omitted  in  its  proper  place,  I  have  thought  it  better  to  insert 
it  here,  affections  of  the  joint  being  so  likely  to  be  mistaken  for  muscular  paralyses. 
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cidentally  referred  to  by  Tiirck/  Sidlo,'  Ziemssen,'  Mandl/  Schroetter,' 
Koch,"  Burow,  Jun./  Senion/  and  myself/  Anchylosis  of  the  crico-ary- 
tenoid  joint  may  arise  from  perichondritis  or  chondritis,  either  of  which 
may  occur  primarily  or  result  from  extension  of  disease  from  the  super- 
jacent soft  parts.  It  is  probable  also  that  it  may  be  due  to  primary  syno- 
vitis, either  rheumatic,  gouty,  or  simply  catarrhal,  and  in  some  cases  it 
most  likely  arises  from  mere  disuse,  brought  about  either  through  the 
muscles  having  been  previously  paralyzed,  or  through  changes  in  the  con- 
tiguous parts  preventing  the  movement  of  the  joint  for  a  long  period,  and 
thus  giving  rise  to  permanent  anchylosis.  Or  the  fixature  may  be  due  to 
traumatic  injuries,  such  as  wounds,  contusions,  or  dislocations.  Perichon- 
dritis, generally  due  to  typhoid  fever  or  syphilis,  is  undoubtedly  the  most 
common  cause  of  the  affection;  for,  according  to  Dr.  Semon,  out  of  ten 
cases  on  record  in  five  instances  the  disease  was  due  to  inflammation  of 
the  perichondrium  covering  the  cricoid  or  arytenoid  cartilages.  The  symp- 
toms vary  according  as  the  disease  is  unilateral  or  bilateral,  according  to 
the  degree  of  mobility  of  the  joint,  and  according  to  the  position  in  which 
the  arytenoid  is  fixed  on  the  cricoid  cartilage.  Thus,  if  the  arytenoid  be 
fixed  on  the  outer  part  of  the  cartilage  we  have  the  vocal  cord  permanently 
drawn  aside,  and  permanent  dysphonia,  whilst  if  the  arytenoid  cartilage 
is  fixed  near  the  centre  of  the  cartilage,  the  vocal  cord  is  permanently 
fixed  near  the  median  line,  and  there  is  persistent  dyspnoea. 

The  diagnosis  of  the  condition  is  attended  with  some  difficult}'^,  and 
paralysis  of  either  of  the  adductors  or  the  abductors  may  simulate  anchy- 
losis; the  affection  may,  however,  be  inferred  to  exist  when  immobility 
of  one  or  possibly  of  both  the  vocal  cords  is  accompanied  by  some  marked 
irregularity  in  the  form  of  the  cartilages,  or  the  upper  part  of  the  cricoid 
cartilage.  It  should  be  also  specially  looked  for  in  the  case  of  patients 
who  are  convalescent  from  typhoid  fever,  and  have  some  alteration  in 
voice,  or  difficulty  in  breathing.  I  am  not  aware  that  any  treatment  would 
be  likely  to  give  very  satisfactory  results;  but  if  the  arytenoid  cartilages 
are  fixed  in  a  central  position  forcible  dilatation  should  be  effected  accord- 
ing to  the  mechanical  methods  laid  down  in  the  last  article,  after  trache- 
otomy has  been  performed;  and  this  treatment  should,  if  possible,  be 
employed  prophylactically  in  cases  of  perichondritis  after  typhoid  fever 
and  syphilis,  in  which  considerable  destruction  of  the  joint  has  taken  place, 
and  subsequent  anchylosis  is  to  be  feared. 

'  Klinik  der  Krankheiten  des  Kehlkopfs,  etc,     Wien,  1866,  p.  214. 

'■'  Ziemsseu's  Cyclopaedia,  vol.  vii.  p.  968. 

^  Cyclopaedia,  vol.  iii.  p.  821.     English  edition. 

4  Gazette  des  H6pitaux,  Nro.  20,  63,  18G2. 

''  Beitrag  zur  Behandlung  der  Larynxsteno.sen,  Wien,  1876 ;  and  Jahresberichte  der 
Klinik  fiir  Laryngoscopie,  Wien,  1871  and  1875. 

'  Annales  des  Maladies  de  I'Oreille,  etc.,  1877,  Nov.  6,  p.  335,  and  1878,  Nov.  2,  p. 
13. 

■'  Laryngoscopiacher  Atlas,  Stuttgart,  bei  Enke,  1877,  p.  66. 

^  Trans.  Clin.  Soc,  vol.  xi.  1878,  p.  149;  and  Med.  Record,  Jan.  1879.  No.  84.  p. 
21.  My  colleague.  Dr.  Semon,  is  also  preparing  an  exhaustive  article  on  the  subject  of 
anchylosis  of  the  arytenoid  articulations,  and  he  has  kindly  permitted  me  to  peruse  his 
manuscript. 

*  Hoarseness,  Loss  of  Voice,  and  Stridulous  Breathing,  London,  1868,  pp.  6  and  18. 
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SPASM  OF   THE  GLOTTIS.' 

(St^n^oxtms:  Spasm  of  the  Abductors  of  the  Vocal  Cokds.  Spas- 
modic Ceoup.  Ceeebkal,  Croup.  Millar's  AsthmxI.  Child- 
crowing.) 

IiOtin  Eq. — Spasmus  glottidis.     Laryngismus  stridulus.     Asthma  Millari. 

A.   Koppii.     A.  intermittens  infantum.     Angina  spastica.     Clangor 

infantum. 
French  Eq. — Spasme  de  la  glotte.     Pseudo-croup.     Croup  nerveux. 
German  Eq. — Krampf  dcr  Glottis.     Stimmritzenkramj^f. 
Italian  Eq. — Spasmo  de  la  glottide. 

Definition. — A  form  of  convulsions  occurring  in  ill-nourished  (usually 
rickety)  infants,  characterized  by  spasmodic  action  of  the  abductors  of  the 
vocal  cords,  and,  in  severe  cases,  by  spasm  of  the  diaphragm  and  inter- 
costal muscles.  The  most  marked  symptom  of  the  disease  is  a  succes- 
sion of  short,  stridulous  inspirations,  which  gradually  become  more  pro- 
longed, and  generally  culminate  in  a  fit  of  ordinary  crying,  though  some- 
times they  result  in  complete  cessation  of  respiration  and  death. 

History. — This  disease  has  presumably  existed  from  time  immemorial, 
for  the  conditions  which  give  rise  to  it  have  probably  always  been  in  op- 
eration. In  the  earliest  medical  records  we  find  it  described  under  the 
name  of  "  the  asthma  of  children,"  and  Hippocrates,''  in  referring  to  it  un- 
der this  head,  mentions  that  it  occurs  soon  after  the  first  teeth  begin  to 
appear.  Two  or  three  hundred  years  later,  Galen,'  with  greater  precision, 
but  less  accuracy,  stated  that  the  age  at  which  the  disease  is  most  fre- 
quently met  with  is  from  the  time  of  the  cutting  of  the  first  teeth  to  the 
twelfth  or  thirteenth  year.  The  references  to  the  affection  by  Aretieus, 
Paulas  yEgineta,  and  Celius  Aurelianus  are  very  vague,  and  it  was  not 
until  the  end  of  the  seventeenth  century  that  the  disease  was  described 
with  any  degree  of  accuracy.  In  the  year  1G97,  however,  Etmuller,*  gave 
an  account  of  the  "  suffocative  convulsions  of  infants,"  which  he  thought 
might  arise  either  from  spasm  of  the  closers  or  paralysis  of  the  openers  of 
the  glottis.*  In  the  year  17G1  Dr.  James  Simpson*  published  a  short  essay 
which  may  be  regarded  as  the  starting-point  of  the  modern  views  regard- 
ing the  disease;  and,  a  few  years  later,  Dr.  John  Millar'  ])ublishcd  an  im- 
portant work,  in  which  Simpson's  observations,  previously  but  little  known, 
were  considerably  elaborated.  Millar  appears  to  have  met  with  cases  of 
catarrhal  laryngitis,  and  possibly  with  cases  of  laryngeal  diphtheria,  but 
he  also  no  doubt  had  observed  examples  of  true  laryngismus.  In  his  "  first 
and  second  stages  "  of  laryngismus,  he  did  not  clearly  discriminate  between 
these  three  affections,  and  hence  it  is  not  remarkable  that  his  views,  both 
as  regards  the  etiology  and  treatment  of  the  disease,  are  somewhat  con- 

'  It  is  important  to  bear  in  mind  that  spasm  of  the  glottis  is  not  in  itself  a  disease, 
but  merely  the  symptom  or  local  expression  of  disease  existing  elsewhere. 
"•  Aphorism.,  sect.  0,  aph.  2(5.  ■'  Obs, ,  lib.  1.,  p.  ISl. 

^  Op.  om..  1697,  vol.  ii.  p.  Tl?,  et  seq.  i-  Ibid.  p.  2r>:). 

*  Dissertaiio  Inauj.^.  de  Asthmate  Infantum  Spasmodico,  Edin.,  1761. 
'  Observations  on  the  Asthma  and  the  Whooping  Cough,  17G'J. 
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fused.  Underwood  '  gave  a  tolerably  clear  account  of  the  disease  in  1789, 
and  Wiclunan,'  of  Hanover,  appears  to  have  accurately  portrayed  it  about 
the  year  ITQS.  The  affection  was  subsequently  described  with  consider- 
able detail  by  Burns,'  Hamilton,*  Clarke,^  and  other  writers  on  the  dis- 
eases of  women  and  children.  After  this  for  a  time  the  complaint  at- 
tracted little  attention,  and  it  was  not  until  Kopp '  published  his  cele- 
brated work,  in  which  he  attributed  the  affection  to  enlargement  of  the 
thymus  gland,  that  we  again  find  any  activity  of  research  in  connection 
with  the  subject.  Kopp's  treatise  called  forth  a  number  of  articles  in 
Germany,  and  soon  afterward  a  most  scholarly  work  was  published  in 
this  country  by  Dr.  Ley.'  This  classical  production  contains  an  admirable 
account  of  the  pathology  of  the  nerves,  as  far  as  it  was  known  at  that  pe- 
riod, but  its  clinical  value  is  diminished  by  the  peculiar  views  of  the  author 
as  to  the  etiology  of  the  disease.  Dr.  Ley  considered  that  laryngismus  is 
always  due  to  paralysis  of  the  abductors  arising  from  pressure  of  stru- 
mous, bronchial,  or  cervical  glands  on  the  recurrent  or  pneumogastric 
nerves.  In  1841  Dr.  Marshall  Hall,"  in  a  work  which  revolutionized  the 
previously  existing  views  as  regards  the  physiology  and  pathology  of  the 
nervous  system,  referred  laryngismus  in  all  cases  to  reflex  causes.  In  1843 
Elsasser"  published  a  book  in  which  he  attributed  laryngismus  to  soften- 
ing of  the  occipital  bones  and  the  consequent  pressure  to  which  the  brain 
is  subjected  when  the  child  lies  on  its  back;  and  though  this  theory  of 
causation  has  since  been  shown  to  be  incorrect,  the  work  was  of  great 
value  in  drawing  attention  to  the  frequent  association  of  the  rachitic  condi- 
tion and  laryngismus.  In  1847  an  able  essay  (the  first  important  treatise 
on  the  subject  that  had  issued  from  the  French  school)  was  written  by 
Herard.'"  Two  years  later  the  interesting  work  of  Dr.  James  Reid  "  ap- 
peared, and  in  1858  Dr.  Friedleben  '^  forever  disposed  of  the  thymic  theory 
by  showing  that,  even  when  greatly  enlarged,  the  gland  never  presses  on 
the  recurrent  nerves  or  trachea.'*  In  18G7  Professor  Henoch  '*  published 
an  important  lecture  on  the  subject,  and  in  the  following  year  Loschner  " 
described  the  immediate  conditions  leading  to  an  attack  of  laryngismus 
with  marked  ability.  The  subject  of  laryngismus  has  lately  been  treated 
in  a  very  complete  manner  by  Steffen'*  and  Flesch.''     In  the  above  short 

'  Diseases  of  Children,  second  edition. 

*  This  work  is  referred  to  by  Steffeu  and  Flesch,  but  the  best  account  of  its  con- 
tents is  found  in  Hugh  Ley's  work.  I  have  not  been  able  to  find  a  copy  of  the  original 
article. 

"  Principles  of  Midwifery,  1809. 

•*  Diseases  of  Infants  and  Children,  seventh  edition,  1813. 

*  Commentaries  on  Important  Diseases  of  Children,  1815. 

*  Denkwiirdigkeiten  in  der  iirztlichen  Praxis,  Frankfort,  1830. 

■"  Essay  on  Laryngismus  Stridulus,  London.  183G.  I  am  indebted  to  this  work  for 
much  of  my  knowledge  of  the  history  of  the  disease. 

*  The  Nervous  System,  etc.,  1841. 

^  Der  weiche  Hinterkopf,  Stuttgart,  1843. 

'0  Du  Spasme  de  la  Glotte,  These  de  Paris,  1847. 

"  On  Infantile  Laryngismus,  London,  1849. 

"  Die  Physiologie der  Tbymusdriise  in  Gesundheit  und  Krankheit,  etc.,  Frankfort, 
1858. 

'^  Notwithstanding  the  conclusive  character  of  Dr.  Friedleben's  work,  the  thymic 
fallacy  has  again  been  revived  by  Dr.  Abelin  (Meddelanden  fran  Pediastrika  Kliuiken  a 
Alltiiiinna,  Barnhusdt  i  Stockholm  for  Ar. ,  1868). 

14  Berlin.  Klin.  Woohen.schrift,  18G7,  No.  19. 

1^  Aus  dem  F.  J.  Kinderspitale  in  Prag.     Prag,  1868,  p.  144 

'*  Ziemssen's  Cyclop.,  vol.  vii. 

"  GerhardC's  Handbuch,  etc.,  3ter  Bd.  2te  Halfte. 
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historical  resume,  it  has  been  impossible  to  do  justice  to  nearly  all  the  au- 
thors who  have  written  on  the  subject,  but  the  names  of  Lorent,  Salathe, 
Meigs,  Lederer,  Hauner,  West,  Fleischmann,  and  Gerhardt,  must  not  be 
altogether  omitted, 

J£tiolo(fy. — Spasm  of  the  glottis  is  comparatively  rare,  having  been  ob- 
served only  297  times  among  112,657  sick  children  at  the  Great  Ormond 
Street  Hospital.  The  causes  of  tlie  affection  are  involved  in  considerable 
obscurity,  and  the  etiological  views  concerning  it  have  from  time  to  time 
undergone  much  change.  The  development  of  the  disease  may,  however, 
be  conveniently  considered  in  relation  to  predisposing  and  exciting  influ- 
ences. Among  the  former  are  age,  sex,  social  condition,  season  of  year, 
physical  organization,  and  heredity.  Amongst  the  exciting  causes  must 
be' reckoned  anything  which  teases  the  child  or  directly  irritates  the  la- 
rynx. 

Age  is  undoubtedly  the  most  influential  predisponent  to  the  disease. 
Not  only  is  the  nervous  system,  when  undergoing  the  rapid  developmental 
chano-es  of  infancy,  very  prone  to  take  on  morbid  action;  but  the  small 
size  of  the  glottis,  and  the  yielding  character  of  the  tissues  of  the  larynx 
in  the  young,  cause  very  slight  changes  to  give  rise  to  marked  symptoms. 
Flesch  '  considers  that  the  disease  is  very  rare  after  the  twenty-first  month, 
and  Steffen "  remarks  that  by  far  the  majority  of  cases  occur  between  the 
age  of  four  months  and  the  completion  of  the  second  year.  In  my  own 
31  cases  the  ages  at  which  the  attacks  occurred  were  as  follows: — From 
birth  1  case,  at  4  months  1  case,  at  5  months  6  cases,  at  6  months  5  cases, 
at  7  months  7  cases,  at  9  months  3  cases,  at  10  months  1  case,  at  11  months  2 
cases,  at  15  months  3  cases,  at  17  months  1  case,  and  at  23  montlis  1  case. 
Dr.  Gee  '  found  in  48  cases,  1  at  six  months,  19  from  6  to  12  months,  16  from 
12  to  18  months,  and  12  from  18  months  to  3  years.  In  31  out  of  37  cases  seen 
by  West,*  the  affection  occurred  between  the  age  of  six  months  and  2  years. 
The  following  tables  compiled  from  the  Registrar-General-s  Reports,  show- 
ing the  number  of  deaths,  for  the  twenty  years  1857  to  1876  inclusive, 
from  the  disease  occurring  at  different  ages,  afford  still  more  conclusive 
evidence  as  to  the  importance  of  age  as  a  predisponent. 


Analysis  of  the  Registrar-Gexekal's  Reports  on  the  Mortality 

FROM  Laryngismus. 

Children  under  10  Years  of  Age. 


Totals. 

Years  of  Age. 

Under 

1 
Year. 

1 

2 

3 

4 

From 
5  to  10 
Years. 

Females 

2,547 
4,771 

1,487 
2,915 

691 
1,395 

152 
213 

94 
97 

60 
63 

63 

Males 

88 

Grand  Total 

7,318 

4,402 

2,086 

365 

191 

123 

151 

'  Loc.  cit.  *  Loc.  cit. 

'  St.  Barthol.  Hosp.  Report.«i,  vol.  iii.  p.  104. 

*  Diseases  of  lufancy  aud  Childhood,  sixth  edition,  p.  190. 
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Adults. 


Totals. 

Years  of  Age. 

10 

15 

20 

25 

35 

45 

55 

65 

75 

Females 

13 
24 

5 

7 

12 

i* 

1 

2 

2 

9 

2 
0 

1 
3 

1 

1 

4 

Males 

3 

Grand  Total 

37 

1 

3 

4 

4 

4 

1 

5 

3 

The  influence  of  sex  is  the  same  as  in  most  laryngeal  diseases,  boys 
being  much  more  frequently  affected  than  girls.  Steffen  has  collected 
from  different  authors  554  cases,  of  which  386  occurred  in  male  children, 
and  168  in  females.  Of  297  cases  seen  at  the  Hospital  for  Sick  Children, 
186  were  males  and  131  females;  whilst  of  fatal  cases  appearing  in  the 
Registrar-General's  Returns  4,771  were  boys  and  2,547  girls.  Tn  Gee's 
48  cases,  34  were  males  and  14  females,  whilst  of  my  31  patients  21  were 
boys  and  10  girls. 

Social  cojidition  has  a  decided  influence,  the  children  of  poor  parents 
being  more  liable  to  the  disease  than  those  of  the  well-to-do,  for  reasons 
which  will  be  explained  under  head  of  "  Physical  Organization."  The  in- 
fluence of  season  is  considerable.  It  has  been  shown  by  Henoch,  and  by 
Barthez  and  Rilliet,  that  the  disease  is  much  more  common  in  the  earlier 
than  in  the  later  months  of  the  year,  and  these  observations  have  been 
confirmed  in  a  remarkable  way  by  Dr.  Gee,'  who  out  of  63  cases  observed 
58  in  the  first  six  months  of  the  year,  and  only  5  in  the  last  six  months. 
The  following  summary  shows  the  number  of  Dr.  Gee's  cases  occurring 
in  each  month:  January  3,  February  11,  March  7,  April  13,  May  16, 
June  8  (total  58),  August  1,  September  0,  October  1,  November  1,  De- 
cember 2  (total  5).  Of  my  31  cases  19  occurred  in  the  first,  and  12  in 
the  last  six  months  of  the  year.  The  greater  predisposition  to  the  disease 
in  the  late  winter  and  early  spring  months  is  attributed  by  Dr.  Gee  to 
the  exalted  nervous  condition  of  the  children,  induced  by  their  being  kept 
indoors  during  these  months,  and  this  ingenious  explanation  is  indepen- 
dently advanced  by  Flesch. 

The  physical  organization  of  the  child  is  probably  the  most  influential 
factor  in  the  production  of  the  disease.  Children  who  are  ill-nourished, 
and  live  in  badly  ventilated  rooms,  are,  above  ail  others,  most  subject  to 
the  complaint.  Amongst  the  upper  classes,  hand-fed  children  are  most 
frequently  attacked,  whilst  amongst  the  poor  the  affection  is  most  com- 
mon where  the  mother  is  in  bad  health,  or  continues  to  suckle  for  a  long 
time.  The  disease,  as  was  first  pointed  out  by  Millar,*  often  comes  on  at 
the  time  of  weaning,  an  occurrence  caused  by  the  use  of  farinaceous  food 
which  the  child  is  unable  to  digest.  In  a  very  large  proportion  of  cases 
the  children  who  suffer  from  laryngismus  are  rickety.  Flesch'  says  that 
in  three-fourths  of  the  cases  rickets  is  present.  Gee  *  found  rickets  in  48 
cases  out  of  fifty  occurring  amongst  the  poor,  and  in  my  own  31  cases — 


>  Op  cit.  vol.  xi.  p.  47. 
3  Loc.  cit. 


«  Op.  cit. 

*  Op.  cit.  vol.  iii.  p.  103. 
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all  of  which  occurred  in  private  practice — the  rachitic  condition  was  pres- 
ent to  a  sliii-ht  extent  in  IT  cases,  whilst  iu  2  cases  it  was  very  marked. 
It  does  not  follow  that  rickets  is  to  be  regarded  as  a  cause  of  laryngismus, 
although  this  view  has  been  advocated  and  will  be  again  referred  to  (see 
"Pathology"),  but  there  is  no  doubt  that  the  two  conditions  very  fre- 
quentlv  coexist. 

As  regards  heredity,  I  am  not  aware  that  there  are  any  cases  which 
actually  prove  the  descent  of  the  disease  from  parent  to  child,  but  my 
cases,  which  are  here  reported,  strongly  point  to  consanguineous  influence. 
The  cases  reported  by  Gerhardt '  in  which  laryngismus  proved  fatal  to 
seven  out  of  a  family  of  nine,  and  the  cases  related  by  Keid,'  in  which, 
out  of  a  family  of  thirteen,  ten  died  of  the  disease  and  only  one  escaped 
an  attack,  may  all  be  explained  on  the  supposition  that  in  each  instance 
all  the  children  were  exposed  to  the  same  anti-hygienic  conditions. 

A  gentleman  of  slightly  strumous  organization  married  a  healthy  wo- 
man, and  had  two  boys  and  two  girls.  They  none  of  them  suffered  from 
laryngismus,  but  the  influence  of  the  father's  constitution  was  shown  in 
the  children  by  enlarged  cervical  glands,  hypertrophied  tonsils,  and  early 
decay  of  the  teeth.  The  family  grew  up;  all  married,  and  all  had  children. 
In  two  of  the  families  one  child  had  laryngismus,  and  in  one  family  two 
children  suffered  from  the  disease,  and  in  one  family  three  children  were 
affected.     In  all  four  families  the  children  were  slightly  rickety. 

The  exciting  causes  of  laryngismus,  as  stated  above,  are  to  be  found 
in  anything  which  teases  the  child,  and  more  particularly  in  such  condi- 
tions as  irritate  the  throat  or  larynx.  Thus  crying  will  often  bring  on  an 
attack.  This  is  very  intelligible  when  we  remember  that  in  crying  or 
sobbing,  the  inspirations  are  always  short  and  jerky,  and  indeed  allied 
in  theii-  character  to  those  of  laryngismus.  Again,  a  fit  may  often  come 
on  during  sucking,  either  from  a  little  milk  getting  into  the  larynx,  or 
from  the  altered  condition  of  respiration,  owing  to  the  child  breathing  en- 
tirely through  the  nose.  It  is,  however,  possible  that  the  attack  in  these^ 
cases  is  due  to  the  irritating  character  of  the  food  when  it  comes  in  con- 
tact with  the  lining  membrane  of  the  stomach.  Dandling  the  child  ia 
the  arms,  again,  often  brings  on  an  attack.  This  is  probably  owing  to  the- 
sudden  descent  through  the  air,  for  we  notice  that  adults  in  a  rough  sea,, 
when  the  vessel  descends  into  the  trough  of  the  waves,  have  a  disposition; 
to  take  a  sliort  inspiration  and  then  hold  the  breath.  The  same  sensa- 
tion is  also  often  experienced,  and  met  in  a  similar  manner,  in  swing- 
ing during  the  process  of  descent.  In  health  during  sleep  the  state  of 
the  brain  is  probably  that  of  comparative  an;emia,  and  the  respiratory 
function  is  more  feeble  than  at  other  times;  hence  if  the  brain  is  ab- 
normally anaemic  (or  otherwise  the  subject  of  molecular  deterioration), 
or  if  the  respiratory  function  is  in  an  unstable  condition,  it  is  obvious 
that  the  sleeping  state  may  bring  on  an  attack  of  glottic  spasm;  but. 
whether  sleep  exercises  its  unfavorable  influence  througli  the  nerve-centre,, 
which  specially  presides  over  the  general  function  of  respiration,  or  through 
that  which  controls  the  laryngeal  muscles,  cannot  be  determined.  The- 
possibility,  moreover,  of  an  attack  being  induced  by  a  little  saliva  passing- 
into  the  larynx,  or  by  mucus  drying  on  the  surface  of  that  organ,  must 


'  Lehrbuch  der  Kinderkrankheiten,  1871,  p.  285. 
'  Lancet,  May  1,  1847. 
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not  be  ignored.  An  accidental  catarrh  is  also  extremely  likely  to  promote 
an  attack,  whilst  of  the  more  distant  sources  of  irritation  indigestible 
food  is  the  most  common,  though  diarrhoea  and  worms  are  in  rare  cases 
immediate  causes  of  the  disorder.  Difficult  dentition  also  occasionally 
acts  as  an  exciting  cause,  but  the  influence  of  this  condition  in  laryngis- 
mus has  been  enormously  overrated. 

iSi/mpto?ns. — The  first  attack  of  laryngismus  often  comes  on  at  night 
■ — frequently  toward  eleven  or  twelve  o'clock,  when  the  first  deep  sleep  is 
passing  off.  It  may  occur  to  a  child  who  up  to  that  moment  had  seemed 
perfectly  well,  but  more  often  the  subject  of  the  attack  has  been  peevish 
and  fretful  for  a  few  days  before,  has  suffered  from  loss  of  appetite  and  been 
restless  at  night,  or  a  slight  "catch"  has  been  noticed  in  its  breathing. 
A  severe  fit  of  laryngismus  may  thus  be  described:  a  number  of  short 
stridulous  inspirations  take  place,  each  inspiration  being  a  little  longer 
than  the  preceding  one,  and  the  last  being  often  very  prolonged.  Sud- 
denly the  sound  ceases,  the  glottis  is  completely  closed,  and  the  respira- 
tory movements  of  the  chest  are  suspended.  The  flush  which  first  suf- 
fused the  countenance  gives  way  to  pallor  and  afterward  to  lividity. 
The  eyes  stare,  or  the  eyeballs  roll,  the  head  is  thrown  back  and  the  spine 
is  often  bent  as  in  opisthotonos;  the  veins  of  the  neck  are  turgid,  the 
fingers  close  on  the  thumb,  which  is  bent  in  the  palm,  and  the  hands  are 
flexed  on  the  wrist.  Spasm  likewise  affects  the  feet;  the  great  toe  is 
drawn  away  from  its  fellows,  the  foot  is  flexed  and  rotated  slightly  out- 
ward. In  some  cases  these  so-called  "  carpo-pedal "  contractions  are 
probably  accompanied  with  great  pain,  and  occasionally  they  are  followed 
by  general  convulsions.  Notwithstanding  the  severity  of  the  paroxysm 
just  described,  it  is  not  necessarily  fatal;  the  patient  may  survive  it,  in 
which  case  the  diaphragm  soon  relaxes,  a  stridulous  inspiration  is  heard, 
air  enters  the  lungs,  and  the  spasmodic  contraction  of  the  feet  and  hands 
gradually  yields.  But  when  the  symptoms  are  of  the  dangerous  char- 
acter just  described,  the  paroxysm  is  probably  destined  to  be  quickly 
followed  by  others,  in  one  of  which  the  child  may  die.  In  less  severe 
cases  all  the  symptoms  are  less  marked,  and  the  car^o-pedal  contractions 
are  often  altogether  absent.  Tlie  attack  frequently  comes  on  wiiilst  the 
child  is  at  the  breast.  The  infant  suddenly  stops  sucking  and  looks  round, 
its  eyeballs  are  turned  up,  and  after  a  second  or  two  a  loud  crow  is  heard; 
the  infant  then  returns  to  the  breast  or  the  bottle,  but  only  to  be  seized 
immediately  afterward  with  a  similar  paroxysm.  Sometimes  each  at- 
tempt to  suck  brings  on  such  an  alarming  attack  of  spasm,  that  the  un- 
iiappy  mother  hesitates  between  the  alternatives  of  starvation  and  suffo- 
■cation.  Again,  in  other  cases,  the  attack  assumes  the  form  of  a  sudden, 
almost  soundless  spasm,  which  does  not  relax  till  life  is  extinct.  In  very 
rare  cases  a  slight  but  constant  spasm  is  shown  by  stridulous  breathing. 
In  the  common  type  of  cases  when  the  attack  has  occurred  for  the  first 
time  at  night,  the  child  may  appear  to  be  quite  well  on  the  following  day 
and  there  may  be  no  further  return  of  the  symptoms;  but  it  more  often 
happens  that  another  attack  comes  on  a  few  hours  afterward  or  at  the 
same  time  on  the  following  night.  Sometimes  the  second  attack  super- 
venes almost  as  soon  as  the  child  has  recovered  from  the  first,  in  which 
event  it  is  generally  more  serious,  both  in  its  character  and  duration,  than 
the  first.  In  severe  cases,  indeed,  the  paroxysms  are  so  frequent  that  the 
child  is  scarcely  out  of  one  fit  before  it  is  again  attacked.  As  a  rule  there 
is  an  entire  absence  of  pyrexia  in  these  cases,  though  sweating  of  the 
iiead,  so  characteristic  of  the  rachitic  constitution,  is  almost  always  present. 
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Now  and  then  the  patient  may  look  healthy  and  may  even  be  plump,  but 
on  closer  examination  it  will  be  found  that  the  muscular  system  is  weak, 
that  the  child  is  easily  fatigued,  and  that  it  shows  other  signs  of  feeble 
organization. 

Diagnosis. — The  absence  of  fever  and  the  obstinately  intermittent 
nature  of  the  affection  differentiate  it  sufficiently  from  laryngeal  diphthe- 
ria (croup)  and  catarrhal  laryngitis.  Paralysis  of  the  abductors — a  very 
rare  affection  in  childhood — might,  however,  be  mistaken  for  spasm  of  the 
adductors,  and  it  is  thus  important  to  carefully  distinguish  between  these 
two  conditions.  In  the  paralytic  cases  there  is,  as  Dr.  Marshall  Hall  '  has 
pointed  out,  "  a  constant  but  partial  clostire "  of  the  glottis,  the  vocal 
cords  never  being  abducted  from  their  paralyzed  position,  but  always  leav- 
ing a  small  opening  through  which  the  air  can  pass.  In  spasm  of  the  ad- 
ductors, on  the  other  hand,  there  is  inconstant  but  complete  closure  of  the 
glottis^  in  other  words,  there  is  considerable  movement  of  the  cords,  which 
are  at  one  moment  widely  separated  and  at  another  so  closely  approxi- 
mated that  air  cannot  pass  through  the  glottis.  The  symptom  in  the  one 
case  is  constant  dyspnoea,  increased  on  the  slighest  exertion,  whilst  in  the 
other  it  is  occasional  dyspnoea,  with  complete  intermission  between  the  at- 
tacks. This,  however,  is  not  an  absolute  law,  for  on  three  occasions  I 
have  seen  slight  constant  stridor  in  the  case  of  children  in  whom  the 
other  symptoms  were  of  a  spasmodic  character  (carpo-pedal  contractions 
and  convulsions).  Not  unfrequently  the  question  can  be  determined  by 
laryngoscopic  examination. 

Pathology. — The  disease  was  for  a  long  period  regarded  as  cerebral, 
but  the  brilliant  discoveries  of  Marshall  Hall '  led  that  eminent  physiolo- 
gist to  seek  for  the  invariable  cause  of  the  disease  in  some  gross  form  of 
local  irritation  operating  in  a  reflex  manner.  Hence  he  described  it '  as 
originating  "  in  the  trifacial  in  teething,  in  the  pneumogastric  in  over  or 
improperly  fed  infants,  and  in  the  spinal  nerves  in  constipation,  intestinal 
disorder,  or  catharsis."  "  This  view,"  he  observes,  "  is  entirely  new,  and 
is  the  only  true  one."  The  tendency  of  modern  thought  has  been,  how- 
ever, rather  opposed  to  the  explanation  of  laryngismus  by  the  reflex  the- 
ory, and  the  weight  of  evidence  points  to  the  probable  existence  of  mole- 
cular changes  in  the  nerve-centres  as  the  essential  cause  of  the  phenomena. 
These  changes  are  the  result  of  mal-nutrition  affecting  all  the  structures 
of  the  body.  We  know  that  convulsions  may  occur  from  simple  anaemia 
of  the  brain,  as  in  a  healthy  parturient  woman  from  severe  hemorrhage, 
and  there  is  every  probability  that  the  convulsions  of  children — of  which 
laryngismus  is  only  a  form — are  often  due  to  an  analogous  condition. 
Though  spasm  of  the  glottis  is  most  common  during  the  period  when  the 
child  is  cutting  its  teeth,  the  influence  of  dentition  has  probabh'  been  greatly 
overestimated,  the  relation  of  the  latter  condition  to  laryngismus  being 
seldom  an  etiological  one.  The  dental  system,  like  certain  other  parts  of 
the  organism — especially  the  nervous  economy — undergoes  great  develop- 
mental changes  in  the  first  year  or  two  of  infantile  life,  but  spasm  of  the 
glottis  can  seldom  be  directly  attributed  to  irritation  of  the  gums.  Over- 
feeding and  bad  feeding  are,  so  far  as  their  ultimate  results  are  concerned, 
equivalent  terms,  and,  like  intestinal  disease,  operate  more  by  causing 
malnutrition  of  the  nerve-centres  than  through  reflex  action.  Loschner  * 
has  endeavored  to  show  that  in  all  cases  of  laryngismus  there  is  vascular 

'  Op.  cit.  p.  77.  «  Philosoph.  Trans.,  June  20,  1833. 

'  The  Nervous  System,  etc.,  1841,  p.  171.       *  Op.  cit. 
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enfforgement  of  the  brain  and  its  membranes  from  mechanical  obstruction 
of  some  kind;  but  this  view  catinot  be  entertained,  for  laryngismus  is  often 
absent  when  obstruction  actually  exists,  and,  on  the  other  hand,  in  fatal 
cases  of  the  affection  there  is  often  no  evidence  of  vascular  engorgement 
of  the  brain.  The  influence  of  rickets  must  now  be  briefly  considered. 
Elsilsser's  explanation  that  rickets  produces  the  disease  b^^  causing  a  soft 
condition  of  the  occipital  bone,  which  permits  pressure  on  the  brain,  is  now 
quite  exploded,  and  Steffen  has  put  forth  a  much  more  ingenious  theory. 
He  points  out  that  irritability  of  the  nervous  system  is  one  of  the  most 
marked  features  of  laryngismus.  This  irritability  is  increased,  if  not 
caused,  by  the  rachitic  condition  in  the  following  manner:  the  lateral  flat- 
tening of  the  thoracic  parietes,  and  the  consequent  diminution  of  the  ca- 
pacity of  the  chest,  leads  to  more  superficial  respiration,  and  therefore  to 
increased  frequency  of  the  respiratory  function;  this  necessitates  greater 
activity  of  tlie  heart,  greater  wear  and  tear  of  the  system,  and  consequent 
cerebral  irritation.  The  two  conditions  are  probably,  however,  coincirlent 
results  of  a  certain  general  condition  of  malnutrition.'  Looking  at  the 
immediate  phenomenon  of  the  disease,  it  must  be  regarded  as  a  spasm  of 
a  limited  number  of  muscles,  brought  about  by  an  abnormal  condition  of 
certain  nerve-centres.  The  various  nerve-centres,  as  Dr.  Hughlings  Jack- 
son' has  pointed  out,  are  probably  not  knit  together  so  closely  in  the  in- 
fant as  in  the  adult,  and  a  partial  convulsion — such  as  is  seen  in  laryngis- 
mus— points  to  an  imperfect  union  of  different  sections  of  the  nervous  sys- 
tem. Dr.  Jackson  explains  the  occurrence  of  the  carpo-pedal  contractions 
in  children  in  the  same  way,  suggesting  that  the  centre  for  the  limbs  is 
not  so  fully  developed  in  young  subjects,  and  hence  that  spasms  of  certain 
groups  of  muscles  may  take  place  which  would  be  impossible  in  adults. 

Prognosis. — According  to  the  Registrar-General's  Reports,  this  dis- 
ease rarely  proves  fatal,  only  about  600  cases  being  returned  annually  for 
England  and  Wales.  It  is  probable,  however,  that  many  cases  of  laryn- 
gismus are  certified  as  "  croup,"  whilst  many  others  appear  under  the  head 
of  "convulsions  "  and  *'  rickets."  "We  must  therefore  judge  of  each  case 
on  its  own  merits,  the  age  and  strength  of  the  patient,  and  the  severity 
of  the  attack  being  the  principal  factors  to  be  taken  into  consideration. 
The  prognosis  also  depends  on  the  character  of  the  paroxysm  and  its  sup- 
posed cause.  Those  cases  due  to  defective  feeding,  if  not  too  advanced 
■when  first  seen,  generally  do  well,  whilst  those  due  to  obvious  cerebral 
irritation  are  more  frequently  fatal.  The  length  of  the  intervals  between 
the  paroxysms  is  a  good  prognostic  guide;  the  longer  the  interval  the 
greater  is  the  chance  of  recovery. 

Treatment. — The  treatment  must  be  two-fold;  first,  to  relieve  the 
spasm;  and,  secondly,  to  remedy  the  general  condition  which  causes  the 
fits.  The  immediate  treatment  usually  falls  to  the  nurse  or  the  mother, 
and  the  attack  has  often  passed  off — sometimes,  indeed,  life  is  extinct — 
before  the  practitioner  arrives.     The  little  patient  should  be  raised,  and 

'  The  word  "rachitis"  was  coined  by  Gli^son  (Tractat.  de  Rachitide,  London, 
1650)  from  its  resemblance  to  the  popular  term  "  rickets  "  by  which  the  aif action  w  as 
previously  known  in  England,  whilst  at  the  same  time  its  resemblance  to  (tix^s.  the 
spine,  gave  it  a  learned  appearance.  The  word  "rickets"  is  probably  derived  from 
rucket.  a  provincial  word  (fdlied  to  the  Danish  I'krukke.  to  cluck  like  a  hen),  meaning 
to  breathe  with  difficulty — rickety  children  with  their  pigeon-breasts  and  flattened 
sides,  always  breathing  feebly,  and  often  dying  from  bronchitis  and  pneumonia,  as  well 
aslarj'ngismus. 

'  Russell  Reynolds'  System  of  Medicine,  vol.  ii.  p.  220. 
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placed  in  a  sitting  posture;  ho  should  then  be  slapped  on  the  back,  cold 
water  should  be  dashed  in  the  face,  and  ammonia  or  strong  acetic  acid 
held  to  the  nose.  If  tliese  remedies  are  not  successful  the  warm  bath 
should  be  used;  or,  better  still,  the  lower  part  of  the  child's  body  should 
be  placed  in  a  bath  at  95°,  whilst  cold  water  is  dashed  in  its  face.  Emet- 
ics mav  be  given  directly  there  is  a  sign  of  stridor,  for  when  the  paroxysm 
is  present  the  child  cannot  drink.  Stelfen  suggests  that  apomorphia  may 
be  injected  under  the  skin,  in  order  to  excite  vomiting;  and  the  great  ad- 
vantaire  of  this  remedy  is  that  it  can  be  used  when  the  child  is  unable  to 
swallow.  A  favorite  remedy  in  Germany,  when  the  jaws  are  not  closed, 
and  one  that  is  highly  successful,  is  tickling  the  fauces  with  the  finger  or 
a  feather,  until  vomiting  is  produced  Depressing  enemata,  such  as  to- 
bacco, have  likewise  been  recommended,  but  their  use  is  attended  with 
considerable  danger.  An  injection  of  twenty  or  thirty  drops  of  tincture 
of  assafcBtida  in  an  ounce  of  warm  gruel  is,  however,  a  safe  and  useful 
remedv.  The  inhalation  of  chloroform  often  at  once  relieves  the  spasm, 
but  an.'csthetics  of  course  must  be  used  with  great  care,  and  cannot  be  em- 
ploved  with  safety  by  non-professional  persons.  Tincture  of  castor  has 
several  times  proved  of  service  in  my  hands,  but  musk  is  still  more  valu- 
able. Musk  may  be  administered  during  the  attack,  if  the  child  can 
swallow;  if  not,  this  drug  shouUl  be  given  as  soon  as  the  child  can  take  it. 
The  following  is  the  formula  which  I  am  in  the  habit  of  employing:  I^. 
Moschi  gr.  iss.,  Sacch.  Alb.  gr.  ij.,  Pulv.  Acacias  gr.  ij..  Syrup,  Aurantii 
Flor.  TTl,xx.,  Aquam  ad  3  j-  The  immediate  cause  of  the  attack  should, 
if  possible,  be  ascertainofl.  If  the  fit  comes  on  during  sucking,  either  from 
the  leather-teat  of  the  bottle,  or  whilst  the  child  is  at  the  breast,  it  must 
be  fed,  as  Flesch  insists,  with  a  very  small  teaspoon — no  matter  how  diffi- 
cult at  first  it  may  be  to  get  nourishment  taken  in  this  way. 

The  attack  having  passed  off,  the  general  condition  of  the  child  must 
be  attended  to.  A  brisk,  but  not  too  powerful,  purgative  should  be  ad- 
ministered to  get  rid  of  any  irritation  that  may  exist  in  the  pritn;e  vise. 
Mercurial  purgatives,  such  as  calomel  or  gray  powder,  in  combination  with 
rhubarb  or  scammony,  and  an  alkaline  carbonate,  are  the  most  serviceable 
drugs  for  this  purpose.  The  musk-mixture  may  generally  be  continued 
with  advantage  for  twenty-four  or  thirty-six  hours;  and  if  the  fits  have 
occurred  at  night  a  small  dose  of  chloral  (gr.  v.)  should  be  given  at  about 
six  or  seven  o'clock  in  the  evening.  After  thirty-six  hours,  it  is  gener- 
allv  desirable  to  bring  the  child  under  the  influence  of  bromide  of  potas- 
sium, five  grains  of  the  salt  being  given  three  times  a  day.  The  greatest 
attention  should  be  paid  to  the  proper  administration  of  food,  both  as  re- 
gards frequency,  quantity,  and  quality.  It  is  most  important  that  a  suffi- 
ciently long  interval — varying  according  to  the  age  of  tlie  patient — should 
intervene  between  the  feeding  hours.  If  the  child  has  been  brought  up 
bv  hand  a  wet  nurse  should,  if  possible,  be  at  once  obtained;  but  if  this 
is  impracticable,  the  child's  diet  shoukl  be  confined  to  animal  food.  Cows' 
milk,  diluted  with  an  equal  portion  of  water,  or  undiluted  asses'  milk,  may 
be  given.  Thin  beef-tea  also  forms  an  excellent  food  for  these  children 
un(ler  six  months  of  age,  and  as  soon  as  the  teeth  are  cut,  finely  chopped 
or  pounded  meat  may  be  allowed.  Cod-liver  oil  is  a  useful  article  of  food 
in  this  affection,  and  should  be  taken  regularly  for  some  months.  On  the 
other  hand,  farinaceous  articles  must  be  absolutely  forbidden. 
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Spasm  of  the  Glottis  ix  Adults. 

This  affection  attacks  adults  under  two  conditions.  Thus  it  ma}'  be 
a  neurosis  or  may  be  the  result  cf  direct  irritation  of  the  larynx,  such  as 
■we  see  in  cases  of  laryngeal  cedema  or  polypi,  and  when  foreign  bodies  be- 
come impacted  in  the  larynx.  In  these  latter  conditions  the  spasm  is  a 
dangerous  complication,  which  can  only  be  overcome  by  dealing  with  the 
essential  disease  or  accident.  In  this  article,  however,  spasm  of  the  glottis 
will  only  be  considered  in  so  far  as  it  occurs  as  an  idiopathic  affection,  or 
in  some  rare  cases  as  a  reflex  phenomenon.  Spasm  of  the  glottis  in 
adults  usually  affects  women,  and  the  statistics  of  fatal  cases  extracted 
from  the  Registrar-General's  Returns  (see  pages  351, 352),  which  point  to  an 
opposite  conclusion,  are  probably  based  on  cases  in  which  the  spasm  was  a 
condition  superadded  to  organic  disease,  or  traumatic  injury.  In  adults 
the  affection  is  generally  regarded,  with  justice,  I  think,  as  an  hysterical 
phenomenon.  In  the  ordinary  manifestations  of  acute  hysteria  the  par- 
oxysm generally  culminates  in  a  deep  stridulous  inspiration,  which  in  se- 
vere cases  is  followed  by  temporary  arrest  of  respiration  and  even  opis- 
thotonos. The  condition  indeed,  as  Dr.  West  has  pointed  out,  is  closely 
allied  to  the  laryngismus  of  children.  So  likewise  when  spasm  of  the 
glottis  becomes  chronic — or  perhaps  it  would  be  more  correct  to  say  fre- 
quent— the  subjects  of  the  affection  are  usually  hysterical  women.  I  have 
occasionally,  however,  seen  the  condition  persist  during  the  most  pro- 
found sleep,  a  circumstance  which  shows  that  it  may  occur  quite  indepen- 
dently of  hysteria.'  In  the  case  of  adults,  as  in  that  of  children,  irritation  of 
one  of  the  recurrent  nerves  may  give  rise  to  an  attack.'  The  dyspnoea 
and  stridor  are  often  very  great,  but  I  have  never  met  with  a  fatal  case 
of  functional  character.  On  laryngoscopic  examination  the  mucous  mem- 
brane may  appear  of  a  perfectly  healthy  color,  but  there  is  often  slight 
congestion,  and  not  unfrequently  a  small  quantit}'  of  viscid  secretion  is 
expectorated  from  time  to  time.  The  vocal  cords  can  be  seen  separating 
for  an  instant  and  then  becoming  spasmodically  approximated.  The  sen- 
sibility of  the  larynx  is  not  generally  altered,  and  I  have  frequently  intro- 
duced the  laryngeal  sound  without  exciting  coughing.  Inhalations  of 
chloroform  or  hot  steam  often  give  rapid  relief.  The  former  need  not  be 
given  so  as  to  produce  insensibility.  I  generally  order  40  minims  to  half 
a  pint  of  water  at  150°.  The  same  quantity  of  chloroform  should  be 
added  every  five  minutes,  until  some  relief  is  obtained.  The  preparations 
of  conium,  especially  the  Vapor  Conii  of  the  Throat  Hospital  Pharmaco- 
poeia, will  be  found  very  useful,  and  I  have  seen  the  spasm  yield  immedi- 
ately to  the  inhalation  of  the  smoke  of  burning  stramonium  or  datura 
tatula.  Valerianate  of  zinc  is  a  useful  remedy,  especially  in  combination 
with  assafoetida  (Pil.  Zinci  Valer. :  Throat  Hosp.  Phar.). 

Where  medicated  solutions  have  to  be  applied  to  a  larynx  in  which 
spasm  is  very  easily  excited,  the  patient  should  be  directed  to  hold  his 
breath  during  the  time  the  application  is  being  made  and  for  a  second 
or  two  afterward,  and  to  recommence  breathing  very  gently,  and  only 
through  the  nose. 


'  Medical  Times  and  Gaz.,  Nov.  15,  18fi2. 

'See  a  case  by  Dr.  Budd,  Med.  Times  and  Gaz.,  Feb.  6,  1859. 
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Nervous  Laryngeal  Cough.' 

This  afTection  may  perhaps  be  more  appropriately  treated  in  connec- 
tion with  spasm  of  the  glottis  than  in  any  other  section.  In  its  etiology 
nervous  cough  closely  resembles  laryngismus  stridulus,  being  generally 
the  result  of  some  peculiar  condition  of  the  nervous  system.  Occasion- 
ally also,  as  in  that  complaint,  it  is  the  result  of  reflex  irritation  in  the 
intestinal  tract.  The  term  "  nervous  laryngeal  cough  "  is  used  to  describe 
a  shrill,  often  indeed  extremely  metallic,  cough,  which,  in  the  entire  ab- 
sence of  any  laryngeal  or  pulmonary  affection,  occurs  in  paroxysms,  and 
lasts  for  many  hours  each  day,  only  ceasing  when  the  patient  sleeps  at 
night.  Sometimes  it  prevents  the  sufferer  from  getting  any  sleep,  or,  com- 
ing on  in  the  night,  keeps  her  awake  for  many  hours.  The  subjects  of 
the  disease  are  generally  young  girls  from  16  to  20,  but  I  have  met  with 
it  among  boys  of  14  and  16,  and  I  have  seen  it  several  times  in  children  be- 
tween 5  and  14  years  of  age.  The  cough  has  frequently  a  very  peculiar 
and  even  startling  sound,  being  often  deep  and  vibratory,  or  even  occa- 
sionally resembling  the  barking  of  a  dog  or  the  quacking  of  a  duck.  Two 
cases  have  come  under  my  own  notice  in  which  the  cough  was  remarkable 
for  extraordinary  loudness.  In  one  patient,  a  boy  of  sixteen,  the  cough 
lasted  three  weeks,  coming  on  every  three  or  four  minutes,  but  passing 
off  in  a  couple  of  seconds  on  each  occasion.  The  volume  of  sound  pro- 
duced was  most  astonishing,  and  was  compared  to  the  deeper  notes  of  a 
clarionet,  blown  with  great  violence.  In  another  case,  that  of  a  young 
lady,  the  cough  was  so  loud  and  so  constant,  that  her  friends  were  re- 
quired by  the  proprietor  of  the  hotel  in  which  she  was  staying  to  have 
her  removed,  as  she  was  a  nuisance  to  all  the  other  guests.  Examination 
with  the  laryngoscope  revealed  nothing  abnormal  in  these  cases,  nor  was  the 
general  health  affected.  In  very  rare  instances  the  peculiar  sound  of  the 
cough  is  absent,  its  almost  uninterrupted  continuance  on  the  one  hand, 
and  the  healthy  condition  of  the  larynx  and  absence  of  any  bronchial  in- 
flammatory affection  on  the  other,  alone  showing  the  nervous  character 
of  the  phenomenon.  Riihle '  has  observed  that  in  nervous  cough  there  is 
usually  no  expectoration,  but  this  is  not  an  absolute  rule.  The  affection 
may  continue  for  weeks  or  months,  and  I  have  known  one  case  in  which, 
after  lasting  for  years,  it  was  followed  by  such  severe  spasm  of  the  glot- 
tis, that  tracheotomy  became  necessary.  Generally,  however,  a  very  fav- 
orable prognosis  may  be  given.  The  patient  scarcely  ever  loses  health,  and 
the  constant  loud  cough  is  often  more  annoying  to  the  family  than  it  is 
to  the  individual  affected.  The  most  certain  means  of  curing  this  trou- 
blesome affection  is  afforded  by  a  sea  voyage  ;  but  owing  to  the  age  and 
sex  of  the  patient,  there  are  often  difficulties  in  carrying  out  this  plan  of 
treatment.  The  change  and  variety  of  scene  experienced  in  travelling  on 
the  Continent  will  sometimes  effect  a  cure,  and  I  have  known  a  temporary 
residence  at  the  seaside  prove  efficacious.  Where  it  has  not  been  possi- 
ble to  get  change  of  air  for  the  patient,  I  have  sometimes  found  satisfac- 

'  The  subject  of  whooping-cough  covers  such  an  extensive  area  of  pathology  and 
therapeutics,  and  has  been  the  subject  of  so  many  monographs,  that,  though  regarding 
it  as  a  neurosis  in  which  the  laryngeal  nerves  are  largely  concerned,  I  feel  it  impossi- 
ble to  touch  on  the  subject  in  this  manual.  The  fact  that  the  disease  is  treated  with 
considerable  detail  in  the  various  text-books  of  medicine,  makes  me  adopt  this  course 
with  less  regiet  than  I  should  otherwise  experience. 

» Op.  cit. 
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tory  results  follow  the  use  of  sedative  or  an.tsthetic  inhalations;  but  these 
remedies,  on  the  other  hand,  are  often  disappointing.  Lasegue  '  has  re- 
ported a  case  successfully  treated  by  belladonna  ;  but  in  a  severe  case 
that  came  under  my  care,  atropine,  given  till  its  full  physiological  effects 
were  produced,  did  not  relieve  the  cough.  Valerianate  of  zinc,  in  the 
form  recommended  in  the  last  article,  is  sometimes  useful. 


SPASM  OF  THE  TENSORS  OF  THE  VOCAL  CORDS. 

Latin  Eq. — Spasmus  tensorum  chordarum  vocalium. 
French  Eq. — Spasme  des  tenseurs  des  cordes  vocales. 
German  Eq, — Krampf  der  Spanner  der  Stimmbander. 
Italian  Eq. — Spasmo  dei  tensori  delle  corde  vocali. 

Definition. — Spasmodic  action  of  the  tensors  of  the  vocal  cords,  giving 
rise  to  a  voice  which  is  feeble,  jerky,  and  intermittent. 

Etiology. — This  affection  must  be  a  very  rare  one,  for  I  have  only  met 
with  thirteen  cases  ;  eleven  of  the  patients  were  men  and  two  women. 
All  were  over  twenty-five  years  of  age,  and  all  but  two  were  more  than 
thirty-five  years.  Of  the  men,  ten  were  clergymen  and  one  a  barrister. 
The  women  were  both  compelled  to  speak  constantly  to  deaf  relatives.' 
In  several  instances  the  patients  attributed  their  complaints  to  catching 
cold,  and,  in  their  cases,  the  onset  was  sudden,  but  in  other  instances  the 
development  of  the  affection  had  been  very  gradual.  The  fact  that  such 
a  large  number  of  patients  were  clergymen  would  tend  to  show  that  the 
affection  is  due  to  some  abnormal  mode  of  using  the  voice. 

Symptoms. — The  sound  of  the  voice  is  so  peculiar  in  these  cases,  that 
from  it  alone  they  can,  as  a  rule,  be  easily  diagnosed.  The  patient  is  often 
able  to  produce  some  notes,  either  in  his  own  natural  voice  or  in  a  slightly 
muffled  tone;  but  whilst  speaking  in  this  way,  the  current  of  the  voice 
seems  to  be  partially  interrupted,  and  the  sound  conveys  the  idea  of  an 
arrested  action  of  the  respiratory  muscles.  In  fact,  it  is  very  much  like 
the  straining  and  rather  suppressed  voice  of  a  person  engaged  in  some  act 
requiring  the  prolonged  and  steady  action  of  the  expiratory  muscles  (par- 
turition, defecation).  The  patients  often  complain  that  they  "cannot  get 
their  voice  out."  After  speaking  a  word  or  two,  oreven  several  sentences, 
in  this  peculiar  tone,  the  patient  may  again  utter  a  few  words  in  a  com- 
paratively healthy  voice,  and  then  may  immediately  relapse  into  the  diag- 
nostic intonation.  In  my  experience  no  approach  to  the  spasm  is  per- 
ceived, as  long  as  the  patient  whispers,  but  directly  the  voice  is  sounded 
it  becomes  apparent;  Schech,  however,  has  reported  a  case  in  which  the 
spasm  occurred  in  a  minor  degree  in  whispering.  In  some  cases  the  spasm 
is  diminished  by  exertion  (such  as  going  upstairs,  or  walking  quickly). 
This  has  appeared  to  me  to  be  due  to  exhaustion  of  the  expiratory  mus- 
cles; but,  perhaps,  it  maybe  that  the  quickened  circulation  caused  by  the 
exertion  had  some  beneficial  influence  on  the  spasm.     In  one  case,  on  the 

'  Archives  Generales.  May,  1854. 

'  For  details  of  some  cases,  see  Hoarseness  and  Loss  of  Voice,  second  edition,  1868, 
p.  66  et  seq. 
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other  hand,  exertion  increased  the  spasm.  The  tense  condition  of  the  vo- 
cal cords  can  occasionally  be  perceived  with  the  laryngoscope,  but  this  is 
not  always  possible.  Their  surface,  as  well  as  that  of  the  rest  of  the 
mucous  membrane  of  the  larynx,  is  usually  congested.  Schnitzler'  and 
Schech  '  have  reported  cases  somewhat  similar  to  those  which  I  have  de- 
scribed. The  latter  considers  that  the  aphonia  is  due  both  to  the  tense 
condition  and  the  spasmodic  approximation  of  the  vocal  cords.  Under  the 
liead  of  "  Stammering  of  the  Vocal  Cords,"  Dr.  Prosser  James '  has  appar- 
ently described  this  affection  in  the  case  of  "a  clergyman,  who  suffered 
from  the  disease  in  an  aggravated  degree,  and  was  deeply  distressed  by 
his  consciousness  of  the  fact,  that  though  he  kept  on  reading  the  service, 
some  of  the  words  dropped  soundless  from  him;  a  statement  verified  by 
friends  who  accompanied  him,  and  assured  me  that  his  lips  moved  in  the 
usual  way  for  the  utterance  of  words  and  phrases  which  were  lost  ia 
silence." 

TJiac/nosis. — The  voice  is  so  characteristic  in  these  cases,  that  it  at 
once  distinguishes  the  disease. 

Pathology. — I  have  never  had  an  opportunity  of  making  a  post-mor- 
tem exatnination  in  a  case  of  this  disease,  and  it  is  highly  probable  that 
the  pathological  changes  are  of  too  subtle  a  character  to  permit  of  detec- 
tion. The  affection  appears  to  me  to  be  due  to  spasm,  not  only  of  the  ten- 
sors of  the  vocal  cords,  but  of  all  the  muscles  employed  in  expiration,  es- 
pecially the  diaphragm.  Schech  regards  the  affection  as  "  a  co-ordinated 
neurosis  of  occupation,  analogous  to  the  cramp  of  writers,  piano-players, 
and  shoemakers,"  and  thinks  it  is  very  doubtful  whether  the  disease  is 
central  or  peripheral;  in  the  latter  case,  he  remarks,  it  may  be  either  neu- 
ropathic or  myopathic. 

Treatment. — After  trying  every  kind  of  treatment,  local  and  general, 
stimulant  and  sedative,  I  am  unable  to  speak  in  favor  of  any  method.  My 
own  patients  *  who  derived  temporary  benefit  from  treatment  ultimately 
relapsed,  and  I  am  not  aware  of  a  single  example  of  the  affection,  in  my 
own  experience,  in  which  a  permanent  cure  was  effected.  In  one  of  S<'hech's 
two  cases,  although  the  patient  left  him  uncured,  he  heard  that  the  voice 
was  ultimately  restored;  the  other  patient  was  not  benefited.  Schech  pro- 
poses as  treatment,  at  first,  absolute  rest  of  the  voice,  and  the  constant  cur- 
rent percutaneously,  and  afterward  methodical  vocal  exercises  and  endo- 
laryngeal  galvanism,  whilst,  at  the  same  time,  galvanization  of  the  medulla 
and  the  brain  should  be  carried  out.  He  recommends  nervine  tonics,  such 
as  arsenic,  bromide  of  potassium,  zinc,  valerian,  atropine,  and  nitrate  of  sil- 
ver; as  general  tonics,  quinine,  iron,  iodine,  and  cod-liver  oil.  In  obstinate 
cases  hydropathy,  consisting  in  douches  on  the  head,  neck,  and  spinal  col- 
umn may  be  tried.  Schech's  experience,  as  far  as  it  goes,  as  well  as  the 
great  number  and  variety  of  remedies  he  recommends,  tend  to  conclusions 
similar  to  those  which  I  have  arrived  at,  viz.,  that  the  disease  is  nearly 
incurable. 

Chorea  of  the  Lartxx. 

In  addition  to  the  various  nervo-muscular  affections  which  have  been 
systematically  considered,  it  is  necessary  briefly  to  refer  to  some  conditions 

'  Wien.  Med.  Presse,  1875,  Nop.  20  and  23. 

*  Ueber  phoniachen  Stiinmritzenkrampf,  Aertzlichea  Intelligenzblatt,  1879,  No.  24. 

'  Lancet,  Nov.  Ij,  1«79.  *  Op.  cit. 
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which  mav  occasionally  be  met  with.  Thus,  it  has  been  asserted  by  Geiss- 
ler  '  tliat  the  laryngeal  muscles  are  subject  to  choreic  movements.  Schrei- 
ber'  has  reported  the  case  of  a  girl,  aged  eighteen  months,  who  suffered 
periodically  from  St.  Vitus's  dance,  and  during  these  attacks  uttered,  with 
great  force,  sounds  which  followed  each  other  very  quickly,  and  seemed  to 
be  quarts  or  quhits.  As  long  ago  as  1829,  Dr.  Serres  d'Alais '  suggested 
that  some  cases  of  stuttering  consist  in  a  permanent  choreic  affection  of 
the  tongue  or  lips,  and  it  is  quite  possible  that  the  larynx  may  sometimes 
participate  in  the  morbid  action  at  the  same  time,  or  be  independently  af- 
fected. Dr.  Krishaber*  has  called  attention  to  "  vocal  asynergy,"  a  term 
which  he  used  to  imply  a  want  of  command  over  the  laryngeal  muscles, 
generally  occurring  during  some  form  of  lar3'ngitis,  but  sometimes  arising 
idiopathically.  The  symptoms  are  not,  as  a  rule,  very  obvious,  except  in 
the  case  of  singers,  who  find  a  diminished  power  of  inflecting  the  voice. 
Schech  observes  that  there  is  neither  sufficient  strength  nor  duration  in 
the  tension  of  the  vocal  cords.  The  patient  can  neither  hold  a  tone  in 
singing,  nor  say  several  words  in  succession  without  interruption.  In  sing- 
ing, the  sound  is  suddenly  cut  short,  and  in  reading  aloud  there  is  such  an 
expenditure  of  force  that  the  patient  soon  gets  tired.  Schech  states  that 
Ziemssen  has  noticed  that  the  action  of  the  adductors  and  tensors  is  un- 
stead}"^  and  even  oscillating.  I  have  myself  frequently  observed  a  tremu- 
lous action  of  these  muscles  in  persons  of  feeble  power  and  highly  nervous 
organization,  but  I  have  never  made  any  special  investigation  in  the  case 
of  choreic  patients. 


MALFORMATIONS  OF  THE  LARYNX. 

Latin  Eq. — Deformitates  ingenitre  laryngis. 
French  Eq. — Vices  de  conformation  du  larynx. 
German  Eq. — Missbildungen  des  Kehlkopfes. 
Italian  Eq. — Vizi  de  conformazione  della  laringe. 

Definition. — Congenital  deviations  from  the  normal  size  or  form  of  the 
larynx,  in  adults  generally  consisting  in  the  excessive  smallness  of  the  or- 
gan, and  occasionally  in  the  presence  of  growths  or  membranous  webs, 
and  more  rarely  of  fissures.  In  monsters,  the  larynx  is  sometimes,  but 
very  rarely,  absent;  still  more  seldom,  immensely  large. 

Meckel  *  observes  that  he  is  not  aware  of  the  existence  of  any  case  of 
complete  deficiency  of  the  larynx;  but  he  appears  to  have  overlooked  the 
fact  that  the  organ  is  always  absent  in  monsters  whose  lungs  are  not  de- 
veloped." He  describes,  however,  a  case  in  which  the  malformation  con- 
sisted in  extreme  smallness  of  the  larynx,  the  subject  being  a  man  whose 
testicles  were  only  half  the  natural  size,  and  whose  voice  was  of  a  female 
character.     Dupuytren  '  also  found  the  larynx  very  small  in  a  eunuch,  and 

'  Geissler :  All(?emeine  Medicin.  Central  Zeituag,  1878,  No.  95. 

»  Wiea.  Med.  Blatter,  1879,  No.  15. 

»  Mem.  des  Hop.  du  Midi,  1829,  p.  371. 

<  Diet,  de  Sc.  Med.,  p.  681. 

'  Handbuch  der  Pathol.  Anat.,  Leipzig-,  1812,  vol.  i.  p.  482. 

*  Rokitansky:   Handbuch  der  Pathol.  Anat.     New  Syden.  Soc.  Trans.,  vol.  iv.  p.  3. 

'  Bullet,  de  la  Soc.  Phil.,  tome  II.  p.  195. 
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Albers '  has  reported  two  examples  of  similar  undersize  in  monorchids. 
Roederer'  observed  the  thyroid  cartilage  much  below  the  normal  size,  and 
an  entire  absence  of  the  cricoid  and  arytenoid  cartilages  in  a  parasitic  foe- 
tus. One  case  is  on  record  '  in  which  the  larynx  was  of  excessive  size,  be- 
ing described  as  "  a  roundish  oblong  cartilaginous  body,  extending  even 
up  to  the  palate,"  a  condition  which  the  author  quaintly  remarks  was 
"portentous  and  incurable."  The  epiglottis  is  occasionally  bifurcated,* 
and  sometimes  redundant.  The  latter  condition  was  noticed  by  myself* 
in  a  case  of  cleft  palate  in  which  there  was  also  in  the  central  line  between 
the  arytenoid  cartilages  a  distinct  fissure  which  extended  downward  on 
the  posterior  surface  of  the  cricoid  cartilage.  In  the  case  of  bifurcation 
just  referred  to,  the  epiglottis  formed  two  flaps  which  fell  into  the  larynx, 
and  from  the  first  week  of  life  gave  rise  to  constant  symptoms  of  laryngis- 
mus, causing  death  four  months  later.  The  larynx  is  occasionally  more  or 
less  blocked  up  by  congenital  growths  (see  p.  Z20),  and  I  have  myself  re- 
ported *  one  instance  in  which  a  membranous  web  between  the  vocal  cords 
obstructed  a  considerable  portion  of  the  lumen  of  the  larynx  and  caused, 
persistent  aphonia,  till  the  twenty-third  year,  when  I  was  enabled  to  re- 
move the  membrane  and  to  restore  the  voice.  As  a  rule,  however,  deform- 
ities of  the  larynx  do  not  come  within  the  province  of  treatment. 

'  Erliiuterungen  zu  dem  Atlasse  der  PathoL  Anat.,  Bonn,  1832-47,  Bd.  ii.  p.  103. 

«  Comm.  Soc.  Gott.,  Bd.  iv.  S.  136. 

-  Hofifraann  :  Disquisitio  Corp.  Human.  Anatom-patholog.,  p.  201. 

*  Lancet,  Jan.  10,  1851. 

»  Med.  Times  and  Gaz.,  April  19,  1862. 

'  Trans.  Path.  Soc,  vol.  xxv.  p.  35. 
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ANATOMY   OF    THE    TRACHEA. 

The  trachea  is  that  portion  of  the  air-passages  which  stretches  down- 
ward from  the  larynx  and  terminates  below  by  bifurcating  into  the  right 
aTid  left  bronchi.  Commencing  at  the  inferior  border  of  the  cricoid  carti- 
lage opposite  the  lower  margin  of  the  fifth  cervical  vertebra  (about  an  inch 
and  a  quarter  above  the  vertebra  prominens),  it  maintains  its  position  in 
the  middle  line  until  it  bifurcates  opposite  the  third  dorsal  vertebra  on  a 
level  with  the  interval  between  the  second  and  third  dorsal  spines.  At  its 
upper  part  it  is  almost  subcutaneous,  but  it  gradually  recedes  as  it  de- 
scends, so  that  at  the  episternal  notch  it  lies  about  an  inch  and  three- 
eighths  from  the  surface.  The  average  length  of  the  trachea  in  the  adult 
is  from  four  to  four  and  a  half  inches,  and  its  diameter  varies  from  three- 
quarters  of  an  inch  to  one  inch  in  different  specimens.  Its  width  invaria- 
bly bears  a  direct  relation  to  the  respiratory  capacity  of  the  lungs,  being, 
cceteris  paribus,  greater  in  the  male  than  in  the  female.  Externally  the 
trachea  is  rounded  in  front  and  on  both  sides,  but  somewhat  flattened  pos- 
teriorly, where  the  cartilaginous  framework  is  absent  ;  its  internal  config- 
uration is  of  the  same  character,  but  is  subject  to  considerable  variation 
during  life,  owing  to  the  contraction  of  the  unstriped  muscular  fibres  which 
cross  the  posterior  part  of  the  tube  both  between  the  ends  of  the  carti- 
lages and  also  opposite  the  intervals  between  them. 

There  are  certain  differences  in  the  anatt  mical  configuration  and  posi- 
tion of  the  bronchi  and  their  relation  to  the  windpipe  which  it  is  impor- 
tant that  the  practitioner  should  be  acquainted  with.  The  right  bronchus, 
which  is  shorter  and  wider  than  the  left,  passes  outward  almost  horizon- 
tally to  enter  the  root  of  the  right  lung  on  a  level  with  the  body  of  the 
fourth  dorsal  vertebra  (third  dorsal  spine).  The  left  bronchus,  smaller  and 
longer  than  the  right,  runs  obliquely  outward  and  downward  beneath  the 
arch  of  the  aorta,  passes  in  front  of  the  cesophagus  and  descending  aorta, 
and  enters  the  root  of  the  lung  on  a  level  with  the  body  of  the  fifth  dor- 
sal vertebra  (fourth  dorsal  spine),  i.  e.,  about  an  inch  lower  than  its  fellow 
of  the  opposite  side.  The  right  bronchus  has  rather  a  wider  aperture  than 
the  left,  and  the  septum  between  them,  or  "bronchial  spur,"  is  often  situ- 
ated to  the  left  of  the  median  line,*  causing  foreign  bodies  to  fall  more 
readily  down  the  right  than  the  left  bronchus,  notwithstanding  the  more 
oblique  direction  of  the  latter. 

The  trachea  is    in  relation  with  a   number  of   important   structures 

'  This  was  first  pointed  out  by  Goodall  :  Stokes  on  Dif^eases  of  the  Chest.  In  100 
capf  s  examined  by  me  during-  life  I  found  the  bronchial  spur  on  the  left  side  fifty-nine 
times,  in  the  median  line  thirty-five  times,  and  on  the  right  side  six  times. 
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throug'hout  the  whole  of  its  course.  Its  cervical  portion  is  covered  by  the 
stenio-hyoid  and  sternothyroid  imiscles,  and  in  the  median  space  between 
them  by  lavers  of  the  deep  cervical  fascia  ;  it  is  also  crossed  by  the  isth- 
mus of  tiie  thyroid  gland  wiiich  usually  lies  on  the  third  tracheal  ring;  by 
the  arteria  thyroidea  inia  when  present,  and  by  the  inferior  thyroid  veins. 
In  the  same  region,  hut  moro  superficially,  are  sotuc  communicating 
branches  between  the  anterior  jugular  veins.  The  innominate  and  left  car- 
otid arteries  are  also  anterior  to  it  in  the  episternal  notch  as  they  diverge 
from  their  origin.  Laterally,  this  portion  of  the  trachea  is  in  relation  with 
the  common  carotid  arteries,  the  lateral  lobes  of  the  thyroid  body,  and  the 
inferior  thyroid  veins,  the  recurrent  laryngeal  nerves  being  placed  in  the 
interval  between  it  and  the  oesophagus.  The  thoracic  portion  of  the  tra- 
chea is  covered  by  the  manubrium  sterni  with  the  origins  of  the  sterno- 
hyoid and  sterno-thyroid  muscles,  by  the  left  innominate  vein,  by  the  com- 
mencement of  the  innominate  and  left  carotid  arteries,  by  the  transverse 
portion  of  the  aorta  which  passes  in  front  of  it  to  reach  the  left  side,  by 
the  deep  cardiac  plexus  of  nerves,  and  at  its  bifurcation  by  the  pulmonary 
artery  where  this  vessel  divides  into  its  right  and  left  branches.  Laterally 
it  is  in  relation  with  the  pleura  and  the  pneumogastric  nerves,  and  also  on 
the  left  side  with  the  recurrent  and  middle  cardiac  branches  of  the  left 
vagus  and  the  left  carotid  artery.  Posteriorly  throughout  its  wliole  length 
the  trachea  rests  upon  the  oesophagus,  which  separates  it  from  the  longi 
colli  muscles  and  the  vertebral  column. 

The  trachea  is  supported  by  a  framework  consisting  of  from  fifteen  to 
twenty  incomplete  rings  of  hyaline  cartilage,  which  surround  the  tube  for 
about  three-fourths  of  its  circumference  ;  the  remaining  posterior  fourth 
as  well  as  the  interspaces  between  the  rings  are  occupied  by  strong  bands 
of  connective  tissue  and  unstriped  muscular  fibres.  Each  ring  is  between 
1^  and  2  lines  in  width,  and  on  vertical  section  is  plano-convex,  the  plane 
surface  being  placed  externally.  The  rings  have  thus  their  greatest  thick- 
ness at  a  point  equidistant  from  their  upper  and  lower  borders,  where  they 
measure  about  one  line  from  before  backward.  Their  borders  as  well  as 
their  extremities  are  rounded  off,  the  latter  being  often  slightly  everted. 
Tlie  separate  segments  of  the  tracheal  framework  are  usually  more  or  less 
fused  together,  two  or  more  adjoining  rings  being  connected  for  a  portion 
of  their  circumference,  so  as  to  present  a  branching  appearance.  These 
irregularities  are  most  frequent  and  striking  at  the  upper  and  lower  parts 
of  the  tube.  The  first  few  rings  are  not  uncommonly  welded  together  into 
an  irregular  plate,  while  the  last  ring  is  invariably  of  a  transitional  form, 
presenting  either  an  incurvation  or  a  downward  projection  at  the  point  im- 
mediately above  the  bifurcation  of  the  tube. 

The  tracheal  rings  are  bound  to  each  other  and  enclosed  by  two  layers 
of  connective  tissue  ;  the  inner  layer  is  of  loose  structure,  and  crowded 
with  glands  ;  the  outer  consists  of  firm  fibrous  bands  running  mostly  in  a 
longitudinal  direction,  and  including  a  considerable  proportion  of  elastic 
fibres  and  a  few  transverse  muscular  bundles.  Posteriorly  the  two  layers 
of  connective  tissue  enclose  a  comparatively  strong  layer  of  unstriped  mus- 
cular fibres,  running  transversely  between  the  ends  of  the  rings,  to  the 
perichondrium  of  which  they  are  attached  by  means  of  small  tendons  ;  a 
few  muscular  fibres  having  a  longitudinal  direction  are  also  met  with  ex- 
ternal to  the  transverse  fibres.  The  large  amount  of  connective  tissue  and 
elastic  fibres  which  enter  into  the  structure  of  the  trachea  allows  of  that 
moliility  wiiich  is  essential  in  a  tube  subject  to  such  constant  variations  in 
position  from  movements  of  the  larynx  and  neck. 
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The  internal  surface  of  the  trachea  is  lined  by  a  mucous  membrane 
•which  is  continuous  with  that  of  the  larynx,  and  the  proper  structures  of 
■which  are  intermingled  with  a  considerable  proportion  of  elastic  fibres.  A 
basement  membrane  bounds  the  mucosa,  and  sustains  a  laminated  epithe- 
lium, the  uppermost  cells  of  which  are  columnar  and  ciliated.  The  sub- 
mucosa  is  chiefly  composed  of  comparatively  strong  bands  of  longitudinal 
elastic  fibres,  which  freely  anastomose  with  each  other,  and  enclose  between 
them  the  ducts  of  the  numerous  glands  which  lie  beneath.  These  are  most 
thickly  distributed  on  the  posterior  wall,  where  they  form  a  distinct  layer 
between  the  submucosa  and  the  muscular  layer  ;  but  they  also  occur  in 
considerable  numbers  in  the  interspaces  between  adjacent  rings,  and  are 
only  entirely  absent  in  those  portions  of  the  tracheal  lining  which  are  in 
immediate  contact  with  the  inner  convexities  of  the  rings.  The  glands 
are  of  the  racemose  variety,  lined  with  cylindrical  epithelium. 

The  arteries  of  the  trachea  are  mainly  derived  from  the  inferior  thy- 
roid, and  form  a  superficial  network  from  which  venules  pass  to  the  adja- 
cent plexuses  of  the  thyroid  veins. 

The  trachea  derives  its  nervous  supply  from  the  pneumogastric  and 
recurrent  laryngeal  nerves,  and  also  from  the  sympathetic.  Ganglionic 
enlargements  can  be  traced  in  connection  with  the  ultimate  fibres. 


Surgical  Anatomy  op  the  Laeyngo-tbacheal  Region. 

The  external  contour  of  the  laryngo-tracheal  region  has  been  described 
at  page  148.  The  space  may  be  regarded  as  bounded  on  each  side  in 
the  upper  part  by  the  sterno-hyoid  muscles,  and  in  the  lower  part  by  the 
sterno-thyroid  muscles,  whilst  the  superior  border  of  the  thyroid  cartilage 
above  and  the  upper  edge  of  the  sternum  below,  may  be  considered  as  the 
possible  limits  of  the  region  within  which  the  air-tube  can  be  opened. 
Owing  to  the  direction  of  the  sterno-thyroid  muscles,  the  space  is  slightly 
narrower  below  than  above.  It  is  true  that  an  opening  can  be  made  at  a 
higher  level,  i.  e.,  through  the  thyro-hyoid  membrane  ;  but  in  that  case  it 
is  the  pharynx  which  is  laid  bare.  Division  of  the  thyroid  cartilage  may 
also  be  practised,  but  this  operation  is  very  rarely  performed,  except  for 
the  removal  of  a  body  impacted  in  the  larynx,  or  for  the  extirpation  of  a 
neoplasm  which  cannot  be  got  rid  of  by  an  endolaryngeal  method.  Even 
when  a  foreign  body  is  firmly  fixed,  however,  it  can  almost  always  be  dis- 
lodged through  an  opening  in  the  air-passage  below  the  level  of  the  thy- 
roid cartilage;  and  the  great  importance  (in  relation  to  the  vocal  function, 
of  maintaining  the  absolute  integrity  of  this  portion  of  the  larynx  cannot 
be  too  strongly  insisted  on.  The  two  operations  just  referred  to  will  be 
found  described  at  pp.  236  and  241,  and  for  practical  purposes  we  may 
regard  the  space  between  the  lower  border  of  the  thyroid  cartilage  and 
the  sixth  ring  of  the  trachea  as  the  upper  and  lower  limits  of  the  trache- 
otomic  region. 

In  performing  tracheotomy,  we  cut  through  the  skin  and  superficial 
cervical  fascia  (though  the  latter  is  rather  a  loose  areolar  tissue,  containing 
more  or  less  fat,  than  a  distinct  layer),  and  quickly  reach  the  superficial 
layer  of  the  deep  cervical  fascia;  on  dividing  the  latter  structure  we  come 
upon  a  greater  or  less  amount  of  fat  and  tlie  two  anterior  jugular  veins. 
In  some  cases  the  edges  of  the  muscles  on  the  front  of  the  neck  slightly 
overlap  the  anterior  surface  of  the  trachea,  and  have  to  be  held  back. 
Over  the  second,  third,  and  fourth   rings  we  see  the  isthmus  of  the  thy- 
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rold  gland,  wliich,  through  the  deep  layer  of  the  deep  cervical  fascia,  is 
firmly  adherent  to  the  trachea.  Wlien  these  tissues  have  been  pushed 
aside,  we  discover,  adhering  tightly  to  the  front  of  the  trachea,  the  deep 
layer  of  the  deep  cervical  fascia,  on  division  of  which  the  tracheal  rings 
are  exposed.  In  dividing  the  trachea,  it  is  important  to  remember  that 
the  mucous  membrane  is  very  closely  adherent  to  the  cartilaginous  frame- 
work. In  infants,  tlie  thymus  ghmd  rises  half  an  inch  above  the  level  of 
the  sternum,  and  it  is  frequently  to  be  found  as  late  as  the  sixth  or  seventh 
year;  it  mav  give  rise  to  some  complications  by  getting  into  the  wound 
and  obstructing  the  last  stages  of  the  operation.  The  innomiiuite  artery 
occasionally  comes  into  view  in  "inferior"  tracheotomy,  and  may  be  seen 
obliquely  crossing  the  lower  portion  of  the  right  half  of  the  trachea.  It  is 
relatively  higher  in  the  child  than  in  the  adult.  The  left  innominate  vein 
is  also  often  observed  when  the  trachea  is  opened  at  a  low  level. 

From  a  consideration  of  the  vascular  structures,  the  greater  safety  of 
opening  the  trachea  in  its  upper  part,  that  is,  above  the  isthmus  of  the 
thyroid  gland,  will  be  readily  appreciated. 

The  irregularities  of  the  vessels  deserve  consideration,  but  they  are 
rare,  and  even  when  present  need  not  intimidate  the  operator.  Sometimes 
the  place  of  the  anterior  jugular  vein  is  taken  by  a  single  central  vessel, 
and  in  this  case  it  is  almost  sure  to  be  accidentally  opened  in  performing 
tracheotomy.  The  most  common  irregularity  of  the  vessels,  however,  con- 
sists in  the  presence  of  the  thyroidea  iina  artery,  which,  when  present, 
usually  arises,  from  the  innominate  trunk,  but  sometimes  from  the  right 
common  carotid,  or  the  aorta.  More  rarely  it  is  given  off  from  the  right 
internal  mammary  or  right  subclavian  arteries.  The  thyroidea  ima  passes 
to  the  thyroid  body  in  the  median  line  close  to  the  trachea. 

In  performing  (crico-thyroid)  laryngotomy,  the  tissues  corresponding 
to  those  described  in  speaking  of  tracheotomy  are  met  with  in  the  first 
steps  of  the  operation,  but  the  isthmus  of  the  thyroid  gland,  of  course, 
does  not  come  into  view;  the  adipose  tissue  is  generally  less  abundant, 
and  the  veins  much  less  numerous.  The  crico-thyroid  artery,  which  runs 
across  the  membrane  of  the  same  name  and  anastomoses  with  its  fellow 
of  the  opposite  side,  is  a  small  vessel,  but  as  Chassaignac'  first  pointed 
out,  its  jolace  is  sometimes  taken  by  the  superior  thyroid  trunk  itself. 


TRACHEOSCOPY. 


The  examination  of  the  trachea  with  the  laryngeal  mirror  requires 
more  patience  than  laryngoscopy,  and  it  is  not  always  possible  to  obtain 
a  view  of  the  whole  tracheal  surface.'^  The  general  priiuriples  upon  which 
it  is  conducted  are  mucli  tlie  same  as  those  which  have  been  laid  down 
under  ''  Laryngoscopy  "  (page  108).  It  is  absolutely  necessary,  however, 
that  the  parts  should  be  strongly  illuminated,  a  light  which  is  sufficient 

'  Lecons  sur  la  Tracheotomie,  Piiris,  1855,  p.  9. 

'  With  practice,  the  difficulty  preatly  diminishes.  Thus,  selectingf  only  those  c.isea 
in  which  the  larynx  could  be  easily  seen,  and  the  mirror  readily  tolerated,  I  was  able 
to  examine  the  trachea  well  in  only  IH  out  of  the  first  100  patients;  in  the  second  100 
the  examination  was  successful  in  21  cases  ;  in  the  third  lOO  in  29  cases  ;  whilst  in  the 
last  116  cases  the  bifurcation  of  the  trachea  weis  seen  47  times — i.  e.,  in  40  per  cent. 
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for  larvngoscopy  being  often  quite  inadequate  for  tracheal  examination.' 
In  order  to  bring  into  view  the  anterior  wall  of  the  trachea,  especially  in 
its  upper  part,  the  ordinary  laryngoscopic  position  answers  sufficiently 
well,  but  the  patient  instead  of  inclining  his  head  backward  should  hold 
it  upright  or  bend  it  slightly  forward,  at  the  same  time  stretching  his 
neck  a  little,  but  not  throwing  the  chin  up  too  much.  He  should  also  sit 
rather  higher  than  for  laryngoscopy,  so  that  his  chin  is  just  above  the 
level  of  the  observer's  eyes.  The  patient  being  thus  placed,  the  operator 
should  slowly  bring  the  laryngeal  mirror  into  a  more  or  less  horizontal 
position  by  lowering  its  anterior  edge.  In  this  movement  the  whole 
length  of  the  anterior  wall  from  above  downward  will  gradually  come 
into  view.  It  may  be  added  that  during  the  chawge  in  the  inclination  of 
the  mirror  it  is  well  to  keep  its  distal  margin  rather  further  forward  in  the 
throat  (?.  e.,  further  away  from  the  posterior  wall  of  the  pharynx)  than  in 
the  case  of  laryngoscopy.  The  posterior  wall  of  the  trachea  is  most  easily 
discovered  by  tracing  the  anterior  wall  of  the  trachea  downward  till  the 
bronchial  spur  and  the  orifices  of  the  bronchi  become  visible,  when  by 
means  of  a  still  more  horizontal  inclination  of  the  mirror  the  lower  portion 
of  the  posterior  surface  is  brought  into  view.  The  upper  third,  however, 
is  exceedingly  difficult  to  see,  and  in  a  large  number  of  cases  altogether 
eludes  observation.*  The  sides  of  the  trachea  can  be  easily  seen  by  giving 
the  mirror  a  slight  lateral  slant  when  the  anterior  wall  is  in  the  field  of 
view.  Tiirck '  has  pointed  out  that  a  tracheoscopic  examination  may 
sometimes  be  facilitated  by  slight  external  pressure  of  the  trachea,  espe- 
cially in  seeking  the  bifurcation,  and  he  further  states  that  it  is  occasionally 
advantageous  to  place  the  patient  sideways  on  a  chair  and  then  to  rotate  his 
head  so  as  to  face  the  observer.  On  examining  the  patient  in  this  position, 
parts  of  the  trachea  will  often  come  into  the  field  of  the  mirror  which  es- 
cape in  the  common  method  of  examination,  and  it  is  not  unfrequently 
possible  to  see  a  considerable  distance  down  one  or  other  of  the  bronchi. 
When  tracheotomy  has  been  performed  a  small  steel  mirror  may  be  in- 
troduced through  the  wound  and  a  view  of  the  canal  thereby  obtained,  but 
as  in  these  cases  the  disease  is  generally  confined  to  the  larynx,  the  exami- 
nation of  the  lower  part  of  the  trachea  is  comparatively  unfruitful. 


The  Tracheal  Image. 

The  reflection  of  the  trachea  in  the  mirror  has  not  the  simple  character 
of  the  laryngeal  image.  The  latter  is  made  up  of  a  number  of  parts  mostly 
situated  in  or  near  the  same  plane;  the  tracheal  image,  on  the  other  hand, 
is  the  reflection  of  a  long  tract  of  mucous  membrane  seen  only  in  per- 
spective. Hence  it  is  necessary  briefly  to  describe  four  tracheal  images, 
viz.:  the  anterior,  posterior,  the  lateral,  and  the  inferior. 

Anterior  Wall. — The  appearance  of  the  anterior  wall   of  the  trachea 

'  It  is  possible  that  the  mirror  recently  invented  by  Nitze  and  Leiter,  of  Vienna 
(Electro-endoskopische  Instrumente  :  "Wien. ,  1880),  in  which  the  electric  light  (con- 
tained within  the  mirror)  is  actually  introduced  into  the  pharynx,  may  be  of  use  for 
lighting  up  the  tracheal  canal.  A  constant  tlow  of  cold  water  which  passes  round  the 
mirror,  and  through  the  handle  to  a  reservoir,  keeps  the  glass  from  becoming  incon- 
veniently heated. 

■•'  In  17  out  of  100  cases  in  which  I  was  able  to  see  the  bifurcation,  the  upper  third 
of  the  posterior  wall  of  the  trachea  could  not  be  brought  into  the  field  of  vision. 

*  Klinik  der  Kehlkopfkrankheiten,  etc.,  p.  92. 
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Fig.  99. — View  of  Anterior  Wall  of  Trachea  and 
Bronchi :  at,  anterior  wall  of  trachea  ;  rvc.  right  voc-al 
coT(i ;  /PC,  left  vocal  cord  ;  r6,  right  bronchus ;  lb,  left 
bronchus ;  6«,  bronchial  spur. 


in  the  field  of  view  depends,  as  already  remarked,  on   the  angle  at  which 

the  mirror  is  held.     The  image  is  rendered   very  characteristic   by  the 

prominent  cartilaginous  rings,  and  the  grayish  red  recesses  between  them. 

It   varies,    however,    according  to 

circumstances.     Thus,  in  healthy  <3fr 

persons,  the  color  of  the  interspa-  | 

ces  depends  in  a  great  measure  on 

the  degree  of   illumination;  when 

the  light  is  not  very  powerful,  the 

interstices  are  of  a  dull  gray  color, 

but  with    a   strong    oxj'hydrogen 

light  they  generally  appear  bright 

red.     When  the   mirror  is  held  so 

as  to  make  an   angle   of  45°  with 

the   plane  of  the  horizon,   six    to 

eight   of  the  uppermost    rings  of 

the  trachea  can  generally  be  coun- 
ted;   at  an   angle    of   35°  ten   to 

twelve  rings;  at  a  smaller  angle' 

the  intercartilaginous  spaces  in  the  upper  part  are  lost  sight  of  as  the  result 

of  perspective,   and   the   corresponding   rings  often  cannot  be   counted; 

several  of  the  rings  in  the  lower  part  of  the  trachea,  however,  now  come 

into  view,  and   on  still   further  diminishing  the  angle  of  inclination   the 

orifices  of  the  bronchi  mav  be  perceived. 

Posterior  Wall. — This  wall,  which  is  of  a  redder  color  than  the  anterior, 

is  often  marked  by  transverse  lines,  which  produce  an  appearance  as  if 

the  cartilages  actually  extended  across  it.     This  effect,  however,  is  really 
J,  caused  by  the  attachment  of  the  ends 

of  the  cartilage  to  the  muscular  fibres 
at  the  back  of  the  trachea,  and  the 
ridges  thus  produced,  though  appa- 
rently as  close  to  each  other  as  the 
cartilages,  are  really  often  half  an  inch 
or  more  apart,  the  intervening  reces- 
ses being  concealed  by  the  perspective. 
In  almost  ever}'  examination  the  verti- 
cal angle  on  each  side  of  the  trachea 
(caused  b}'  the  terminal  joints  of  the 
cartilage?)   comes  into  view,  and  thus 

enables  the  observer  to  recognize  with  certainty  the  part  he  is  inspecting. 
Lateral  Walls. — In  these  images  the  rings  of  the  trachea  can  be  very 

distinctly  seen,  as  well  as  the  vertical  angle  on  each  side,  already  referred  to. 

Inferior  IFa^/.— The  reflection  of  this  portion  of  the  trachea  includes 

the  bronchial  spur  and  the   orifices  of  the  bronchi,  and  sometimes  even 

from  half  an  inch  to  an  inch  of  the  upper  part  of  those  canals.     The  spur, 

it  must  be  remembered,  is  generally  placed  slightly  to  the  left  of  the  median 
line,  so  that  if  the  mirror  is  held  exactly  at  right  angles  to  tlie  central  plane 
of  the  body,  the  observer  can  see  down  the  right  but  not  down  the  left  bron- 
chus. In  connection  with  the  image  of  the  inferior  wall  it  is  necessarv  to 
notice  the  tracheal  pulsation,  a  phenomenon  which  is  most  distinctly  seen 
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Fio.  100.— View  of  I'u.stcriur  Wall  of  Trachea 
a!id  Bronchi :  &.?,  bronchial  sjjur  ;  *j/,  KUbglottic 
n-gion ;  p,  posterior  wall  of  trachea. 


'  These  angles  are  based  on  the  suppo.sition  that  the  patient  and  observer  occupj 
the  exact  positions  described.  It  is,  of  course,  obvious  that  the  slightest  change  of 
situation  will  alter  all  the  relations. 
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by  watching  the  bronchial  spur,  and  to  which  both  Gerhardt '  and  Schroet- 
ter "  have  called  attention.  The  pulsation  corresponds  to  the  cardiac  sys- 
tole, and  appears  to  be  due  to  the  position  of  the  windpipe  between  the 
aorta  and  the  innominate  artery.  It  can  be  seen  most  distinctly  when  the 
capillaries  of  the  mucous  membrane  covering  the  spur  are  engorged.'  I 
was  able  to  observe  it  in  forty-one  per  cent,  of  the  cases  in  which  the  bron- 
chial spur  was  visible.  In  twenty-three  cases  the  bronchial  spur  was  di- 
rected to  the  right  side;  in  the  remaining  eleven  cases,  although  pulsation 
could  be  perceived,  the  exact  nature  of  the  movement  could  not  be  accu- 
rately distinguished. 


TRACHEAL   INSTRUMENTS. 

Inrushes,  Forceps,  etc. — The  various  laryngeal  instruments  already  de- 
scribed (page  178  et  seq.)  can  be  employed  in  treating  diseases  of  the  tra- 
chea, but  the  brushes  and  sponge-holders,  if  used,  require  to  be  longer  be- 
low the  angle.  In  tracheal  afEections  insufflators  are  of  great  service,  the 
same  instruments  being  applicable  for  the  purpose  as  those  recommended 
for  the  larynx.  The  inhalations  and  sprays  already  described  also  answer 
equally  well  for  the  trachea.  The  common  laryngeal  forceps,  however, 
can  seldom  be  introduced  into  the  windpipe,  though  the  tube-forceps 
(page  190)  will  be  found  useful  in  extracting  a  foreign  body,  especially 
through  an  opening  in  the  trachea. 

The  Solid  Atomizer. — An  instrument  has  lately  been  invented  by  Mr. 
Bell,  of  Newcastle-on-Tyne,  which  promises  to  be  of  great  value  in  the 
treatment  of  tracheal  affections.  It  consists  of  a  small  metal  chamber, 
containing  a  very  finely  reduced  medicated  powder,  which  is  kept  in  con- 
stant movement  by  the  revolution  of  four  little  fans  acting  by  clockwork. 
By  an  ingenious  contrivance  the  powder  is  delivered  at  longer  or  shorter 
intervals  of  time  at  the  will  of  the  operator.  By  the  aid  of  this  instru- 
ment, medicated  powders  can  be  easily  introduced,  not  only  into  the  tra- 
chea, but  into  the  ultimate  bronchi  and  pulmonary  cells. 

Galvanic  Cautery. — The  use  of  galvanic  cautery  in  endolaryngeal  op- 
erations was  recommended  in  18'54  in  his  very  first  communication  on  the 
subject*  by  the  actual  inventor  of  this  surgical  method,  the  late  Professor 
Middledorpf,  of  Breslau.  But  although  he  even  reported  a  case  in  which 
he  had  removed,  per  vlas  naturales,  a  growth  probably  originating  from 
the  right  ary-epiglottic  fold,  yet  as  the  growth  appeared  at  the  back  of 
the  mouth,  the  operation  can  scarcely  be  considered  as  endolaryngeal,  and 
the  merit  of  having  first  removed  a  neoplasm  from  the  larynx  by  electric 
cautery  remains  with  v.  Bruns,  who  had  also  been  the  first  to  apply  the 
laryngoscope  in  the  operative  treatment  of  this  disease  by  simpler  meth- 
ods. In  the  year  1864  v.  Bruns  operated  successfully  with  galvanic  cau- 
tery on  two  patients*  suffering  from  laryngeal  polypus;  and  in  the  same 

'  D.  Archiv  f.  Klin.  Med.,  Bd.  ii.  p.  54?,. 

2  Sitz.  d.  k.  k.  Akad.  d.  Wiss.,  Bd.  Ixvi.,  1872. 

3  Ibid. 

*  Die  Galvanocaustik  :  Ein  Beitrag  zur  operativen  Chirurgie,  Breslau,  1854,  p.  212  efc 
Beq. 

'  Laryngoscopie  und  Laryngoscopische  Chirurgie,  Tubingen,  1866,  pp.  367  and  398. 
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year  Professor  Voltolini,  of  Breslau,  employed  galvanic  cautery  in  some 
endolaryngeal  operation.'  In  ISGG  and  18G7  I  operated  on  several  cases  * 
by  this  method.  It  is  mainly  to  the  enthusiastic  exertions  of  Voltolini 
that  the  profession  is  indebted  for  the  application  of  galvanic  cautery  to 
the  treatment  of  laryngeal  neoplasms;  but  in  spite  of  his  recommenda- 
tion,' and  notwithstanding  the  numerous  improvements  which  have  since 
been  made  in  batteries  and  instruments/  the  galvano-caustic  method  has 
not  hitherto  come  into  general  use  for  treating  the  larynx. 

I  have  already  stated  at  some  length  ^  my  reasons  for  not  recommend- 
ing galvanic  cautery  for  the  destruction  of  laryngeal  growths,  the  essen- 
tial grounds  of  my  objection  to  this  method  being  that  it  requires  the  use 
of  an  exceedingly  complicated  apparatus  where  a  simple  one  is  equally 
efficacious.  I  now  very  rarely  employ  it  except  in  the  case  of  subglottic 
neoplasms.  Schech  '  thinks  that  "  hardness  of  consistency  and  vascular- 
ity of  structure  "  are  amongst  the  conditions  which  especially  call  for  gal- 
vanic cautery,  and  in  one  case,'  in  which  the  growth  was  verx"^  dense,  I 
found  this  method  useful.  With  regard  to  the  other  point  I  can  only  say 
that  I  have  operated  successfully  on  the  most  vascular  neoplasms  '  with 
common  cutting  forceps  without  any  evil  results,  and  therefore  do  not  see 
the  necessity  of  galvanic  cautery  in  such  cases.  It  appears  to  me  that  it 
is  only  in  cases  of  small  growths  situated  in  the  upper  part  of  the  trachea 
that  this  method  of  extirpation  is  especially  indicated.  It  is  difficult  to 
make  use  of  the  forceps  in  such  cases,  and  an  instrument  in  which  the 
destructive  process  is  effected  by  mere  contact  appears  particularly  indi- 
cated. 

Galvanic  cautery  is  also  very  useful  for  destroying  enlarged  veins, 
whether  situated  in  the  pharynx  or  larynx,  and  1  have  employed  it  for 
this  purpose  for  many  years.  It  has  been  recommended  with  the  same 
object  by  Mr.  Lennox  Browne*  in  obstinate  cases  of  chronic  pharyngitis. 
For  destroying  nasal  polypi  galvanic  cautery  was  first  recommended  by 
Voltolini,  and  it  has  since  been  successfully  employed  in  treating  this  class 
of  affections  by  Drs.  Thudichum,  Michel,  Browne,  Semon,  and  myself. 
The  method  has  also  been  used  in  performing  tracheotomy  (see  "Bronchot- 
omy  "),  but  for  this  purpose  it  is  not  likely  to  come  into  vogue.  Lastly, 
I  have  employed  galvanic  cautery  with  success  in  some  cases  of  fibrous 
goitre.  The  application  of  this  method  v/ill  be  again  referred  to  in  dealing 
with  the  various  diseases  in  which  its  use  has  been  indicated. 

Galvanic  cautery  batteries  may  be  conveniently  divided  into  two 
classes,  viz.,  those  which  require  two  different  acids  (nitric  acid  and  di- 
lute sulphuric  acid),  with  a  porous  intervening  cell,  and  those  which  re- 

'  Die  Anwendung  dcr  Galvanocaustik,  etc.,  Wien,  1871,  p.  143  et  seq. 
-  Growths  in  the  Larynx,  pp.  144-5. 
"  Op  cit.  p.  31. 

*  In  addition  to  the  works  already  referred  to,  see  v.  Bmna :  Die  Galvano-Chirnr- 
gie,  etc..  Tiibingon.  ISTO;  Schuitzler  :  Larvngologische  Mittheiluneren.  Wiener  Medi- 
zin.  Pres.se,  18(i()-78  ;  IMcker  :  Ein  Handfjrilf  zur  Auweiidung  der  Galvanocaustik,  etc.  ; 
Berl.  Klin.  Wochenschrift,  1873,  Nro.  3(1. 

'  Growths  in  the  Larynx,  pp.  82  and  83. 

*  Die  Galvanocaustik,  etc.,  Aerztliches  Intelligenzblatt,  1877,  Nro.  43  and  44. 
'  Growth.s  in  the  Larynx,  Case  49. 

8  Ibid..  Case  89. 

'  The  Throat  and  its  Diseases,  p.  102. 
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quire  only  one  solution.  Of  the  former  kind  the  best  is  perhaps  that  of 
Grove;  '  of  the  latter,  Grenet's  '  battery,  in  which  a  single  fluid — a  mixture 
of  bichromate  of  potash  and  sulphuric  acid — is  used,  with  two  metals,  is 
the  type.  Although  for  large  operations,  such  as  the  removal  of  the  breast 
or  tongue,  where  a  uniform  and  somewhat  prolonged  action  is  required, 
batteries  on  Grove's  principle  should  always  be  employed;  for  minor  op- 
erations on  the  larynx,  trachea,  and  nose,  some  modification  of  Grenet's 
instrument  will  be  found  to  answer  perfectly  well.     The  most  convenient 


Fig.  101. — The  Galvanic  Cautery  Electrode:  k,  the  key  by  which  the  current  is  established  ;  w  and  w', 
metal  tubes  which  receive  the  wires  of  the  battery ;  a,  the  flat  side  of  the  ordinary  galvanic  cautery  point ; 
b,  the  same  seen  in  profile,  one-third  of  size  ;  c,  another  form  of  galvanic  cautery  point ;  d,  loop  used  in  con- 
nection with  an  ecraseur  similar  to  that  described  at  page  192.  , 

instrument  of  the  kind  is  that  of  Dr.  Dawson,'  of  New  York,  but  I  can 
strongly  recommend  Leiter's/  which  the  practitioner,  without  touching 
the  exciting  fluid,  can  charge  and  uncharge  by  pressure  on  a  little  india- 
rubber  ball. 

Whichever  battery  is  used,  there  should  be  as  few  breaks  as  possible 
in  the  conducting  apparatus.*  The  points  which  I  most  frequently  em- 
ploy are  shown  in  Fig.  101.     In  dealing  with  pharyngeal  and  nasal  polypi 


'  Bunsen's  modification  of  Grove's  battery  in  which  the  sheet  of  platinum  is  replaced 
by  a  cylinder  of  carbon  is  also  an  excellent  instrument,  and  is  less  expensive  than 
Grove's. 

^  Smee's  battery,  which  consists  of  a  platinized  sheet  of  silver  placed  between  two 
vertical  plates  of  zinc,  and  immersed  in  a  single  fluid  (dilute  sulphuric  acid),  answers 
extremely  well  for  electric  cautery,  but  it  is  more  expensive  and  less  manageable  than 
Grenet's  instrument. 

^  This  battery  is  composed  of  two  cells,  each  of  which  contains  three  zinc  and  two 
platinum  plates,  measuring  4^  by  6  inches.  The  zinc  plates  are  perforated  and  fixed 
half  an  inch  apart,  and  a  platinum  plate  is  held  in  position  between  them  by  means  of 
uprights.  On  each  side  of  the  platinum  plates  are  hard  rubber  pumps,  which,  when 
worked  up  and  down  by  means  of  a  small  handle,  drive  the  exhausted  fluid  away  and 
eUow  fresh  fluid  to  come  in  contact  with  the  plates.  A  power  equal  in  intensity  to  that 
obtained  from  large  batteries  is  thus  secured  ;  but  the  pumps  do  not  require  to  be  used 
in  laryngeal  and  nasal  operations.  The  entire  battery  measures  8^  inches  in  height,  6 
jiiches  in  width,  and  4  inches  in  depth,  and  only  requires  two  and  a  half  pints  of  the 
ordinary  mixture  of  bichromate  of  fotash  and  sulphuric  acid. 

*  Sold  by  Krohne,  Duke  Street,  Portman  Square. 

*I  formerly  used  thick  conducting  wires  covered  with  gutta-percha,  but  afterward, 
for  a  time,  I  employed  fine  wires  in  order  to  facilitate  the  manipulation  of  the  instru- 
ment. I  have  returned  to  thick  wires  for  the  sake  of  improved  conduction,  and  by 
resting  the  wires  on  my  right  shoulder  I  contrive  that  a  very  small  portion  should 
hang  on  the  instrument. 
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I  have  occasionally  used  galvanic  snares  with  a  handle  similar  to  that  fig- 
ured on  page  193,'  but  I  have  not  found  that  cautery  can  be  conveni- 
ently carried  out  in  the  larynx  or  trachea  with  this  form  of  apparatus. 
Instruments  of  very  delicate  construction  have  been  made  under  Dr. 
Schech's "  direction,  but  I  have  never  used  them  myself. 


Teacheotomy  Instruments. 

The  Ordinary  Canula. — As  will  be  hereafter  shown  in  dealing  with 
the  history  of  the  subject,  the  tracheal  canula  has  undergone  various 
modifications  since  it  was  first  invented.  The  instrument  commonly  em- 
ployed consists  of  a  silver  tube,  the  curve  of  which  coiresponds  to  the 
arc  of  a  quadrant.  It  is  introduced  into  the  trachea  in  such  a  way  that 
the  larger  end  of  the  instrument  looks  directly  forward  and  projects  a 
little  from  the  surface  of  the  wound,  and  it  is  prevented  from  falling  into 
the  windpipe  by  means  of  a  transverse  collar,  or  shield,  articulated  to  it 
by  a  joint  which  permits  of  considerable  play  between  the  two  portions 
of  the  instrument.  The  ends  of  the  shield  slant  slightly  backward  so  as 
to  correspond  with  the  curve  of  the  neck,  and  each  is  perforated  by  a 
large  oval  opening  (Fig.  104,  t)  for  the  tapes,'  by  means  of  which  the  in- 
strument is  held  in  place.  The  lower  extremity  of  the  tube  is  directed 
downward  and  its  axis  should  correspond  with  the  long  axis  of  the  trachea. 
In  order  to  facilitate  introduction,  the  canula  is,  or  ought  to  be,  fitted  with 


2 

Fig.  102. — Durham's  Right-angled  Canula:  A,  the  canula,  with  pilot;  B,  the  inner  tube. 

a  pilot  consisting  of  three  portions,  viz.,  a  firm  handle,  a  shank  which 
passes  down  the  canula,  and  a  conical  end  which  projects  from  the  distal 
extremity  of  the  canula  when  the  instrument  is  prepared  for  use.  The 
canula  is  also  provided  with  an  inner  tube  which  can  be  easily  removed 
and  cleaned,  and  should  be  a  little  longer  than  the  canula  proper  (Fig. 
103)  so  as  to  provide  against  the  accumulation  of  mucus.  To  prevent  its 
being  forced  out  by  cougliing,  the  inner  tube  can  be  bolted  to  the  shield. 
JJurliaiii's  Canula. — The  principal  objection  to  the  tube  just  described 
is  that,  from  the  nature  of  its  curve,  it  often  irritates  or  even  cuts  into 
the  anterior  wall  of  the  trachea,  and  in  inventing  the  right-angled  tube 
with  its  long  horizontal  and  short  vertical  portions,  Mr.  Durham  *  has 
made  a  very  important  advance  in  this  department  of  mechanical  surgery. 

'  Manufactured  by  Mayer  &  Meltzer. 

*  Sold  by  Albrecht,  surfjical  instrument  maker,  at  Tubingen. 

*In  most  of  the  English  instruments  there  is  only  a  narrow  vertical  slit,  through 
which  it  i.s  often  very  difficult  to  pass  the  tapes. 

*  The  Practitioner,  April,  1869. 
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Fig.  103.— The  Temporai-y  Right-angled  Canula  (Dur- 
ham's) :  c,  the  t  ransverse  portion  of  the  canula,  which  can 
be  pushed  a  short  or  longer  distance  through  the  shield  s, 
and  thtn  fixed  by  the  screw  ac. 


Other  improvements  have  also  been  introduced  into  the  instrument.*  It 
has  already  been  pointed  out  that  the  depth  of  the  trachea  from  the  sur- 
face varies  in  different  parts  of  its  course  (page  364),  but  its  position  also 

depends    on    the    condition    of 
C  the    neck — whether    it   is  thin 

or  fat,  normal  or  swollen.  To 
meet  these  varying  conditions, 
in  Durham's  instrument,  that 
part  of  the  horizontal  portion 
of  the  canula  which  passes  into 
the  neck  can  be  shortened  or 
lengthened,  and  fixed  to  the 
shield  in  the  desired  position  by 
means  of  a  screw  (Fig.  103,  sc). 
This  screw  arrangement  for  va- 
rying the  length  of  the  tube,  is, 
of  course,  only  required  for  the 
temporary  canula,  and  may  be 
dispensed  with  when  a  permanent  tube  is  inserted.  The  anterior  extremity 
of  the  canula  proper  should,  in  all  cases,  project  about  a  centimetre  in  front 
of  the  shield,  and  the  anterior  ex- 
tremity of  the  inner  tube  should  have 
a  little  projecting  ridge  by  which  it 
can  be  easily  taken  hold  of.  This 
arrangement  is  much  more  conveni- 
ent than  that  of  the  older  tubes  in 
which  the  orifice  of  the  canula  is  flush 
with  the  shield,  and  wire  loops  have 
to  be  attached  to  the  inner  canula  in 
order  to  admit  of  its  removal  ;  for 
these  loops  are  apt  to  get  in  the  way 
when  the  patient  desires  to  close  the 
tube  with  his  finger  for  speaking.  Ow- 
ing to  the  shape  of  the  canula  in  Dur- 
ham's instrument,  the  inner  tube  sel- 
dom requires  to  be  fixed,  as  in  the 
common  canula;  but  if  special  security 
is  necessary,  the  permanent  tube  can 
be  provided  with  a  little  bolt  (Fig. 
104,  b),  which  is  much  more  convenient  than  the  clumsy  arrangement  of  the 
common  instrument.      The  angular  and  descending  portions  of  the  inner 

'  On  the  ^ound  that  the  trachea  is  not  placed  vertically  in  the  neck,  but  slants  back- 
ward as  it  de.scends,  Mr.  R.  W.  Parker  (Med  -Chir.  Trans.,  vol.  Ixii.,  1879)  recom- 
mends that  the  tracheotomy-tube  should  be  made  at  an  obtuse  angle.  In  cases  of  ste- 
nosis, where  a  very  long  tube  has  to  remain  in  the  trachea,  Mr.  Parker's  suggestion 
may  be  of  use.  but  even  in  these  cases  Konig's  tube  (see  ''flexible  canula")  would 
most  probably  be  found  more  convenient.  In  ordinary  cases  the  rectangular  tube  an- 
swers perfectly  well,  the  extreme  shortness  of  its  descending  portion  reducing  the  back- 
ward inclination  of  the  trachea  to  a  matter  of  no  importance.  In  order  to  introduce 
Mr.  Parker's  tube  into  the  throat  without  hurting  the  patient,  it  is  necessary  to  use  a 
pilot,  similar  to  that  supplied  with  Mr.  Durham's  instrument ;  but  for  the  purpose  of 
pprmitting  the  introduction  of  the  inner  tube  without  employing  lobster-joints,  Mr. 
Parker  has  the  angular  portion  and  contiguous  parts  of  the  upper  surface  of  his  inner 
tube  cut  away.  It  need  scarcely  be  pointed  out  that  this  arrangement  greatly  dimin- 
ishes the  value  of  the  inner  tube,  as  the  secretions  come  in  contact  with  a  large  sur- 
face of  the  outer  canula. 


Fig.  104. — The  Permanent  llight-angled  Can- 
ula (Durham's,  slightly  modified):  ni,  mouth 
of  inner  tube  ;  b,  bolt  which  fixes  in  inner  tube  ; 
8,  slot,  which,  when  turned  round  opposite  to  6, 
unlocks  the  bolt,  and  enables  the  canula  to  be 
withdrawn  ;  .s',  slit  at  orifice  of  mouthi)icce  of  in- 
ner canula,  which  exactly  corresponds  in  position 
and  moves  with  s.  From  its  superficial  position, 
n'  can  be  easily  felt,  and  the  patient  or  practitioner 
can  readily  giiide  the  inner  tube  into  the  desired 
position,  whether  for  the  purpose  of  introduction 
or  removal. 
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tube  of  the  right-angled  canula,  as  well  as  the  corresponding  portion  of  the 
pilot,  have  to  be  made  with  joints  on  the  lobster-tail  principle.  A  set  of 
tracheotomy  tubes  should  contain  four  sizes,  with  the  following  diame- 
ters: No.  1,  one  centimetre;  No.  2,  nine  millimetres;  No.  3,  seven  milli- 
metres; No.  4,  five  millimetres.  The  length  of  the  tubes  should  be  re- 
spectively seven  centimetres,  six  centimetres,  five  centimetres,  and  four 
centimetres.  These  lengths,  however,  mainly  depend  on  variations  in  the 
length  of  the  horizontal  position,  the  vertical  part  being  only  from  half 
an  inch  to  three-quarters  of  an  inch  in  length.  Owing  to  the  shape  of  the 
tubes,  Durham's  instrument  remains  in  the  long  axis  of  the  trachea,  and 
should  be  fixed  in  a  central  position  so  that  it  does  not  touch  the  walls  of 
that  canal.  The  only  argument  that  has  been  alleged  against  its  use  is, 
that  mucus  gets  easily  attached  to  the  joints  of  the  inner  tube,  and  that 
the  joints  themselves  are  apt  to  become  corroded.  As  regards  the  for- 
mer complaint,  I  have  not  found  it  worthy  of  any  serious  consideration, 
but  no  doubt  the  condition  of  the  joints  ought  to  be  frequently  and  care- 
fully inspected. 

Faller^s  Canula. — In  an  instrument  devised  by  the  late  Dr.  Fuller,'  a 
slip  of  about  one-eighth  of  an  inch  in  diameter  is  removed  from  both  the 
upper  and  lower  walls  of  the  tube,  the  two  lateral  portions  remaining. 
These  are  kept  in  place  by  being  attached  to  the  collar.  By  holding  the 
two  sides  of  the  tube  tightly  together,  the  size  of  the  instrument  is  great- 
ly diminished,  and  its  extremity  reduced  to  a  mere  point,  which  can  be 
very  easily  introduced  into  the  windpipe.  The  inner  tube,  which  is  af- 
terward passed  in,  separates  the  outer  segments  and  the  whole  becomes 
compact. 

Gendron''s  Canula. — Gendron  ^  has  invented  a  somewhat  similar  in- 
strument, the  tracheal  tul)e  consisting  of  two  segments  of  a  canula  which 
are  separated  after  introduction  into  the  throat  by  means  of  a  screw  on  a 
transverse  bar. 

I  do  not,  however,  recommend  either  Fuller's  or  Gendron's  instru- 
ments, for  they  cannot  be  so  easily  introduced  as  the  rectangular  tube 
when  provided  with  a  good  pilot;  the  projecting  edges  of  the  outer  tube 
are  also  very  apt  to  cause  ulceration,  and  from  the  canula  and  shield  hav- 
ing a  fixed  union  the  instrument  is  much  more  uncomfortable  to  wear. 

Hard  India-rxcbber  Camda. — I  have  occasionally  used  vulcanite  tubes, 
but  I  am  not  aware  that  they  possess  any  advantage  over  silver  ones,  and 
they  are  open  to  the  objection  that  they  have  to  be  made  considerably 
thicker  than  the  latter;  thus,  with  the  same  external  diameter,  the  lumen 
of  the  vulcanite  tube  is  smaller.  They  are  also  much  more  likely  to  break, 
and  hence  I  do  not  consider  their  employment  to  be  altogether  devoid  of 
danger. 

tioft  India-rubber  Camda. — These  tubes  were  first  introduced  by  Mr. 
Morrant  Baker.'  They  are  not  recommended  for  use  until  a  few  days  after 
the  operation,  when  they  are  said  to  be  more  comfortable  to  the  patient 
than  tubes  of  a  more  rigid  construction.  On  the  ground  of  thickness  they 
are  open  to  the  same  objection  as  the  vulcanite  instruments,  and  they  do 
not  permit  the  use  of  an  inner  tube.  They,  therefore,  have  to  be  removed 
rather  frequently,  and  are  thus  likely  to  lead  to  irritation  of  the  tracheal 
wound. 


'  Trans.  Med.-Chir.  Soc,  vol.  xl.  p   69  et  seq. 
•  Liiihait  :  Operationslehre,  2(1  ed.  p.  (5o2. 
^  Traus.  Mud.-Chir.  Soc,  vol.  Ix.  p.  71. 
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Flexible  Metal  Camda. — In  cases  of  compression  of  the  trachea  from 
goitre  or  other  tumors,  it  is  sometimes  necessary  to  use  a  very  long  tube, 
and  under  these  circumstances  a  canula  which  is  flexible,  but  yet  snfli- 
ciently  rigid  to  resist  pressure,  is  most  suitable.  In  Kunig's  '  tube  the 
curved  portion  is  like  an  ordinary  canula,  the  upper  three  inches  of  the 
descending  ])art  is  made  of  silver  wire  spirally  twisted,  and  the  lowest 
inch  is  again  a  solid  tube.  This  canula  has  answered  its  purpose  in  sev- 
eral cases. 

Pocket  Canula. — To  meet  the  emergency  of  sudden  suffocation,'  my 
pocket  canula  will  be  found  very  convenient.  It  consists  of  a  medium- 
sized  tracheal  canula  with  a  hollow  pilot  or  key,  which  contains  a  scalpel. 


Fig.  105. — The  Pocket  Canula  (largest  size):  c,  canula;  w  and  ?o',  winprs.  which,  when  not  in  use,  lie 
flat  against  the  canula,  but  which,  when  ready  for  service,  are  brought  forward  and  f.^rui  the  sUield ;  ju, 
pilot,  i)rojectii]g  from  extremity  of  canula  ;  k,  kn  £e,  projecting  from  haiid'e.  in  order  that  it  may  be  more 
easily  withdrawn  ;  «,  slit  in  handle,  showing  how  it  opens  when  withdrawn  Irom  the  canula. 

The  shield  is  made  of  two  pieces  of  stout  wire,  which,  when  the  instru- 
ment is  not  in  use,  bend  backward  against  the  sides  of  the  tube.  The 
whole  instrument  is  so  small  and  compact  that  it  can  be  easily  carried  in 
the  waistcoat  pocket. 

Other  Tracheotomy  Instruinents. — For  performing  tracheotomy,  a  scal- 
pel, a  blunt-pointed  bistoury,  common  dissecting  forceps,  a  tenaculum,  a 
pair  of  ordinary  retractors,  bone-cutting  forceps,  and  elastic  retractors  are 
required.  It  is  only  the  last  named  instruments  that  demand  a  brief  de- 
scription; the  various  accessory  appliances  which  may  be  necessary  during 
the  operation  will  be  hereafter  mentioned  in  speaking  of  the  operation 
itself. 

Elastic  Retractors. — These  consist  of  two  pieces  of  silver  wire  formed 
like  retractors,  with  shanks  only  an  inch  and  a  half  long,  connected  to- 


'  Max  Sr-hliller  :  Tracheotomie,  Laryngotomie,  and  Exstirpation  des  Keh^kopfes. 
Deutsche  Chirurgie,  1880,  pp.  90  and  91. 

■  Some  year.s  ago  I  was  called  to  a  gentleman  in  the  immediate  neighborhood  of 
my  house,  but  knew  nothing  about  the  case  until  I  arrived.  Finding  that  there  was 
considerable  oedema,  I  returned  home  for  my  tracheotomy  in.struments ;  but  though 
only  ab.«ent  for  a  few  minutes,  I  found,  on  my  return,  that  he  had  ceased  to  breathe. 
I  at  once  performed  tracheotomy,  and  by  means  of  artificin,!  respiration  the  patient 
was  restored  to  full  consciousness  and  apparent  vigor ;  but  he  died  thirty-six  hours 
later,  and  at  the  post-mortem  examination  it  was  discovered  that  one  lung  was  com- 
pletely collapsed,  a  condition  which  must  have  arisen  when  the  breathing  was  tempo- 
rarily .su.^pended.  Since  that  time  I  have  always  endeavored  to  carry  about  with  me 
instruments  for  instantly  performing  tracheotomy. 
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gether  by  a  piece  of  elastic  tape  about  ten  inches  in  leng-th.  One  retrac- 
tor is  first  introduced  into  the  side  of  the  wound,  the  elastic  is  then  passed 
round  the  neck,  and  the  other  retractor  introduced.     These  retractors  are 


Fig.  lOfi.— Pilot,  showiug  its  Hollow  Construction  and  the  contained  Knife:   s,  elit,  which  opens  to  per- 
mit the  removal  of  knife. 

useful  when  tracheotomy  is  performed  for  the  removal  of  a  foreign  body, 
as  an  assistant  holding  the  ordinary  retractors  is  often  in  the  way  of  the 
operator.     They  are  employed  in  Germany  in  Bose's  operation  (p.  407). 


Accessory  Ixsteumexts  used  in  connection  with  Tracheal 

CaNULuE. 

Trendelenhurg' s  Tampon-canula. — This  is  an  instrument  intended  for 
blocking  up  the  space  between  the  canula  and  the  wall  of  the  trachea,  and 
thus  preventing  blood  passing  into  the  lungs  in  the  case  of  operations  on 
the  larynx  or  pharynx,  likely  to  be  attended  with  serious  hemorrhage. 
The  instrument  was  originally  invented  bv  Dr.  Trendelenburg,  but  has  since 
been  improved  by  Drs.  Semon  '  and  Beschorner.^  It  consists  of  an  ordi- 
nary tracheotomy  tube  with  a  broad  groove  running  round  its  lower  ex- 
tremity externally.  This  groove  receives 
a  hollow  india-rubber  air  -  belt,  which, 
when  uninflated,  is  flush  with  the  surface 
of  the  canula.  A  fine  capillar}'  silver 
tube,  soldered  inside^  the  canula,  com- 
municates at  one  end  with  the  air-belt, 
and  at  the  other  opens  near  the  anterior 
orifice  of  the  canula.  To  this  extremity 
is  attached  a  piece  of  elastic  tubing 
about  six  inches  in  length,  with  a  stop- 
cock at  its  free  end.  The  canula  having 
been  introduced  into  the  trachea,  the  belt 
is  inflated  by  means  of  the  tube,  and  the 
stop-cock  turned  off.  The  expansion  of 
the  belt  blocks  up  the  space  between  the  canula  and  the  walls  of  the  tra- 
chea, and  thus  renders  it  impossible  for  any  blood  to  pass  from  the  larynx 
into  the  air-passages.     It  is  very  important  not  to  fill  the  air-belt  too  full, 

'  Monatfischrift  fiir  Ohrenheilknnde,  etc.,  1879,  No.  6. 

'  Deutsche  Zeit.schrift  fiir  Chirurgie,  1872,  p.  4(>6. 

'  In  Trendelenburg's  original  instrument,  the  capillary  tube  was  soldered  to  the 
outside  of  the  canula,  and  rendered  the  latter  vcrj'  diflicult  of  introduction.  Dr. 
Semon's  improvement  consists  in  placing  the  fine  tube  within  the  canula. 


Fig.  107. — Semon's  Modification  of  Tren- 
delenburg's Tampon-canula. 
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as  much   pressure  suddenly  applied  to  the  trachea  is  apt   to   produce  an 
asthmatic  paroxysm.     I  have  seen  this  accident  occur  on  two  occasions. 

Tracheal  Yalves. — In  cases  where  the  canula  has  to  be  worn  for  some 
months,  the  patient's  comfort  may  sometimes  be  promoted  by  the  applica- 


FlG.  108. — Luer's  Valve,  seen  in  section  : 
o,  orfice  ;  ni',  niouih,  wliich  fits  into  m  m 
FlG.104  ;  6,  bolt,  which  prevents  the  small 
silver  ball  passing  beyond  the  containing 
box. 


Pig.  10!>.— Smith's  valve,  slightly  modified : 
a,  india-rubber  valves,  which  can  be  drawn 
in,  but  not  forced  outward  ;  b,  bar  by  which 
the  valves  are  secured. 


tion  of  a  valve  to  its  mouth,  which  admits  the  ingress  of  air,  but  closes  the 
tube  when  the  patient  expires.     The  primary  object  of  these  valves  is  to 

enable  the  patient  to  speak  without 
stopping  the  mouth  of  the  canula  with 
his  finger,  but  they  also  greatly  facili- 
tate coughing  and  favor  expectoration. 
Various  kinds  of  valves  have  been  de- 
vised. The  first  was  that  of  Luer  (Fig. 
108),  in  which  a  small  chamber  contain- 
ing a  small  ball  is  fitted  into  the  mouth 
of  the  canula.  When  the  patient 
speaks  the  pea  is  driven  forward  and 
blocks  up  the  anterior  opening,  whilst 
on  inspiration  it  falls  into  the  cavity  of 
the  containing  box,  and  allows  the  air 
to  enter  the  windpipe.  The  noise  of 
the  pea  rattling  in  its  chamber  is  an- 
noying to  some  patients,  and  Mr. 
Thomas  Smith '  has  invented  a  valve 
consisting  of  a  little  silver  box  with  an 
india-rubber  flap,  permitting  inspira- 
tion but  closing  the  canula  on  expira- 
tion and  vocalization.  In  this  instru- 
ment the  india-rubber  valve  is  apt  to 
be  forcibly  coughed  out,  and  lately  a 
somewhat  similar  valve  (Fig.  109)  has 
been  made  in  which  the  flap  is  sup- 
ported by  a  fine  central  bar  which  di- 
minishes the  tendency  to  its  forcible 
eversion.  It  must  not  be  forgotten 
that  all  these  mechanical  contrivances 
for  assisting  in  speaking  diminish  the  supply  of  air,  and  hence  they  should 
not  be  used  during  sleep  or  where  any  exertion  has  to  be  made. 

Artificial  Vocal  Apparatus^. — When  the  greater  part  of  the  larynx 
has  been  removed,  vocalization  can  be  assisted  by  the  introduction  of  a 
vibrating-reed.     The  first  instrument  of  this  kind  was  devised  by  Gussen- 


Fio.  110.— Dr.  Foulia'  Modification  of  Gussen- 
bauer"s  Vocal  Apparatus  :  A,  the  upper  tube ;  B, 
the  lower  tube  ;  C,  the  reed. 


'  Trans.  Med. -Chir.  Soc,  vol.  xlviii. 
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bauer/  but  it  has  been  considerably  improved  by  Dr.  Foulis.'  It  consists 
of  two  tubes,  or,  in  other  words,  of  the  ordinary  tracheal  caimla  and  an 
ascending  branch.  The  latter  is  introduced  first,  and  through  its  mouth 
the  descending  branch  or  ordinary  canula  is  passed.  Into  a  groove  in  the 
lower  tube  is  slipped  a  reed,  the  vibrating  edge  of  which  is  directed  down- 
ward in  the  long  axis  of  the  tube  and  reaches  rather  more  than  an  inch 
from  the  external  orifice  of  the  instrument.  The  reed  is  free,  and  runs  in  a 
little  groove  in  the  side  of  the  canula.  Professor  Heine  has  added  a  screw 
mechanism  to  the  reed,  so  that  it  can  be  turned  on  one  side  when  the  pa- 
tient is  not  speaking — an  arrangement  which  permits  a  more  abundant 
supply  of  air  during  ordinary  respiration.  In  Gussenbauer's  original  in- 
strument the  descending  portion  was  introduced  first.  This  arrangement, 
however,  was  finally  discarded,  the  subsequent  introduction  of  the  upper 
tube  being  found  extremely  difficult.  It  may  be  added  that  in  the  first 
instrument  the  reed  was  enclosed  in  a  separate  case. 


ACUTE  CATARRHAL  TRACHEITIS. 

Latin  Eq. — Tracheitis  acuta  catarrhalis. 
French  Eq. — Tracheite  catarrhale. 
German  Eq. — Akuter  Trachealkatarrh. 
Italian  Eq. — Catarro  acuto  della  trachea. 

Definition. — Acute  catarrhal  inflammation  of  the  lining  membrane  of 
the  trachea,  very  seldom  dangerous  to  life,  characterized  by  cough  and  in- 
creased secretion  of  mucus,  and  commonly  associated  with  a  similar  affec- 
tion of  the  bronchi  and  larynx. 

Etiology. — Under  this  head  it  is  only  necessary  to  refer  to  the  causes 
of  the  catarrhal  laryngitis  (page  195). 

Sijmj^toms. — The  disease  is  generally  very  slight,  except  when  the  in- 
flammation at  the  same  time  affects  the  larynx  and  bronchial  tubes,  under 
which  circumstances  the  tracheal  affection  is  apt  to  be  overlooked.  Cases, 
however,  occasionally  occur  in  which  the  inflammation  is  limited  to  the  tra- 
chea, and  it  is  then  sometimes  severe.  In  ordinary  cases,  only  a  slight 
irritation,  or  a  tickling  sensation  with  a  hacking  cough,  is  experienced, 
but  in  a  few  cases  I  have  observed  a  frequent  violent  and  paroxysmal 
cough.  Owing  to  the  large  calibre  of  the  tracheal  canal  in  relation  to  that 
of  the  larynx,  considerable  swelling  of  the  mucous  membrane  may  take 
place  witliout  giving  rise  to  anv  dyspnoea.  The  expectoration  is  gener- 
ally more  abundant  than  when  the  larynx  alone  is  affected,  but  much  less 
copious  than  when  the  inflammation  at  the  same  time  involves  the  bron- 
chial tubes.  On  making  a  tracheoscopic  examination  the  mucous  membrane 
can  be  seen  to  be  hypencmic.  Generally  it  is  bright  red,  but  occasionally 
it  has  a  purple  tinge  ;  and  in  rare  cases  one  or  more  ulcers  may  be  per- 
ceived. When  present  they  are  usually  situated  on  the  intercartilagi- 
nous  portions  of  the  trachea;  the}'  are  seldom  larger  than  two  millimetres 
in  diameter,  but  I  have  once  seen  a  catarrhal  ulcer  a  centimetre  in  length 

'  Arch.  Klin.  Chir.,  1874,  bd.  17,  p.  349.  «  Lancet,  Jan.  2G,  1878, 
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and  half  that  size  in  breadth.  Patches  of  mucus  are  not  unf  requently  seen 
adhering  to  the  mucous  membrane,  and  as  they  often  remain  in  the  same 
position  for  several  days,  they  are  apt  to  be  mistaken  for  ulcers.  With  a 
firm  short-haired  brush,  however,  they  can  generally  be  dislodged.  Twice 
I  have  known  acute  congestion  of  its  lining  membrane  to  be  associated 
with  spasmodic  contraction  of  the  trachea,^  but  in  what  relations  the  two 
conditions  stood  to  each  other  I  am  unable  to  state.  In  both  cases  the 
symptoms  to  some  extent  simulated  asthma.  One  case  is  on  record '  in 
which  acute  laryngo-tracheal  inflammation  was  followed  by  inflammatory 
thickening  of  the  lining  membrane  of  the  trachea  and  by  the  formation 
of  aplastic  deposit  which  underwent  some  degree  of  development.  "The 
structure  was  soft,  tough,  and  fibrous,  like  pretty  firm  pleuritic  adhesions." 
Tracheotomy  was  attempted,  but  owing  to  the  density  of  the  tracheal  ob- 
struction the  canula  could  not  be  inserted  until  the  excision  was  ex- 
tended into  the  larynx.  The  patient  died  a  few  days  afterward  from  the 
subsequent  supervention  of  diphtheria.  The  course  of  the  tracheal  af- 
fection, from  the  time  the  symptoms  commenced  until  diphtheria  devel- 
oped, was  only  about  thirty  days.  The  original  tracheal  inflammation  was 
preceded  by  an  attack  of  measles,  and  was  complicated  by  interstitial 
pneumonia. 

When  the  laryngoscope  cannot  be  used,  information  may  sometimes 
be  obtained  by  the  stethoscope,  mucous  rules  being  often  heard  over  the 
windpipe.  Dr.  Hyde  Salter'  formerly  published  some  interesting  papers 
to  show  that  dysphagia  is  a  symptom  of  tracheitis.  He  pointed  out  that 
whilst  the  lower  extremity  of  the  trachea  is  fixed,  the  upper  extremity 
moves  upward  with  the  larynx  in  swallowing,  and  hence,  if  the  lining  mem- 
brane of  the  tube  is  much  inflamed,  considerable  pain  is  experienced  in 
deglutition.  It  is  characteristic  of  tracheal  dysphagia,  according  to  Dr. 
Salter,  that  the  pain  is  most  severe  when  the  elevators  of  the  larynx  can 
act  most  vigorously  in  deglutition,  that  is,  when  the  chin  is  raised,  where- 
as if  the  chin  is  pressed  against  the  neck  so  that  these  muscles  cannot 
contract  with  force,  little  or  no  pain  is  experienced  in  swallowing.  In  the 
four  cases  brought  forward  in  support  of  these  views  there  were  no  symp- 
toms of  laryngeal  inflammation,  but,  unfortunately,  the  laryngoscope  was 
not  used.  Whilst  attaching  the  greatest  importance  to  the  opinion  of  this 
excellent  clinical  observer,  I  think  it  right  to  state  that  although  I  have 
watched  for  this  symptom  I  have  never  yet  met  with  it. 

Diagnosis. — In  respiratory  diseases,  accompanied  with  cough  and  ex- 
pectoration, the  question  whether  the  trachea  is  involved  can  only  be  de- 
termined with  certainty  by  the  aid  of  the  laryngoscope. 

Prognosis. — Simple  inflammation,  when  limited  to  the  mucous  lining 
of  the  trachea,  is  almost  devoid  of  gravity,  and  beyond  the  symptoms  of 
cough  and  expectoration  for  a  week  or  two  no  trouble  need  be  appre- 
hended. 

'  Little  is  known  of  spasm  of  the  trachea,  which  must  be  a  very  rare  affection. 
Porter  (Surgical  Pathology  of  the  Larynx)  cites  an  example  from  the  Edinburgh  Med- 
ical Journal,  in  which,  after  death,  an  annular  contraction  of  the  central  i)ortion 
of  the  trachea  was  discovered.  This  contraction  passed  off  on  the  following  day.  I 
have  not,  however,  been  able  to  find  the  case  in  the  journal  quoted  by  Porter.  Dr. 
Scott  Allison  (Morbid  Conditions  of  the  Throat  and  Consumption,  1867)  has  also  de- 
scribed the  condition,  and  Dr.  Prosser  James  (Sore  Throat,  Jid  edition,  p.  200),  to 
whom  I  am  indebted  for  the  abnve  references,  recognizes  two  forms  of  spasm,  one 
allied  to  laryngismus  stridulus  and  the  other  to  asthma. 

'^  Dr.  Andrew  Smith  :  Amer.  Journ.  of  Med.  Sci.,  July,  1876. 

^  Lancet,  vol.  ii.  lbG4,  pp.  7  and  88. 
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Treatment. — The  majority  of  cases  of  simple  tracheitis  scarcely  call  for 
any  tlierapeutic  measures.  Confinement  in  a  uniform  temperature,  a  light 
diet,  and  gentle  purgation,  generally  soon  affect  restoration.  When  the 
cough  is  troublesome,  however,  insufflations  of  morphia  (gr.  ^-^  to  gr.  ^), 
once  or  twice  a  day,  are  often  of  great  service.  If  mor])hia  disagrees, 
bismuth  (gr.  \  to  ^)  with  starch  or  gum  (gr.  -|),  administered  by  the 
same  method,  often  gives  relief.  In  order  to  hasten  the  cure  a  mixture 
containing  some  expectorant,  such  as  squills  or  ipecacuanha,  may  be  given, 
whilst  sinapisms  may  at  the  same  time  be  applied  not  directly  over  the 
trachea  in  the  neck,  but  over  the  upper  part  of  the  sternum.  Consid- 
erable benefit  may  also  be  derived  from  the  employment  of  hot  soothing 
inhalations  (such  as  the  vapor  benzoini  or  the  vapor  lupuli  of  the  Throat 
Hospital  Pharmacopoeia).  Should  the  mucous  secretion  be  too  abundant 
it  may  be  restrained  by  the  use  of  stimulating  inhalations  of  pine  oil  or 
creasote.  After  an  attack  of  tracheitis  the  patient  should  of  course  ob- 
serve more  caution  in  returning  to  his  usual  avocations,  and  in  cold  and 
unsettled  weather  a  respirator  should  always  be  worn  by  those  who  are 
subject  to  this  affection.  The  prophylaxis  recommended  in  laryngitis 
(page  200)  is  also  sometimes  required. 

CHBOisric  Tracheitis. 

This  affection  occasionally  remains  as  a  sequel  to  the  acute  affection, 
and  it  is  an  almost  invariable  accompaniment  of  the  chronic  bronchitis  of 
old  people.  In  itself  it  does  not  give  rise  to  much  inconvenience,  nor  is 
it  attended  with  any  serious  danger.  Balsamic  inhalations  generally  give 
relief.  In  exceedingly  rare  cases  thickening  of  the  walls  of  the  ti*achea 
may  result  from  long-standing  inflammation  of  a  simple  character;  but  in 
the  whole  range  of  medical  literature,  I  only  know  of  six  cases  in  which 
this  has  occurred,  viz.,  one  reported  by  each  of  the  following  observers — 
Andral,'  Gintrac,"  Cyr,'  Gibb,^  and  two  by  Wilks.*  It  is  highly  proba- 
ble, moreover,  that  even  in  some  of  these  cases  syphilis  was  really  the 
cause  of  the  disease.  The  treatment  for  such  cases  is  laid  down  under 
"  Stricture  of  the  Trachea." 


NON-MALIGNANT  TUMORS  IN  THE  TRACHEA. 

(Synonyms:  Benign  Growths.     Polypi.) 

Lathi  Eq. — Polypi  tracheae. 
French  Eq. — Polypes  de  la  trachee. 
German  Eq. — Trachealpolypen. 
Italian  Eq. — Polypi  della  trachea. 

Definition. — Neoplasms  of  benign  character  forming  projections  on  the 
mucous  membrane  of  the  trachea,  and  when  large  giving  rise  to  severe 
dyspnoea. 

'  riinique  Med.,  1834,  3d  ed.  t.  iii.  p.  183. 

«  Bull.  Mid.  de  Bordeaux.  Juin,  1844. 

'  Dea  Retrecissements  de  la  Trachee,  These  de  Paris,  1866. 

*"0p.  cit.  p.  391. 

^  Guy's  Hospital  Reports,  18G3. 


382       DISEASES  OF  THE  PHARYNX,  LARYNX,  AND  TRACHEA. 

Etiology. — The  etiology  of  tracheal  polypi  is  similar  to  that  described 
under  the  corresponding  laryngeal  affection  (page  220),  with  the  exception 
that  the  trachea,  being  much  less  liable  to  irritation  than  the  larynx,  is 
correspondingly  less  predisposed  to  the  formation  of  growths.  This  will 
be  readily  understood  when  one  considers  that  the  trachea  is  a  smooth 
canal  whose  functions  are  nearly  passive,  whereas  the  larynx,  on  the  other 
hand,  presents  numerous  irregularities  and  is  composed  of  parts  which  are 
in  constant  movement.  A  few  cases,  however,  of  benign  growths  in  the 
trachea  have  been  recorded  by  Tiirck,'  Gibb,^  Fifield,'  and  Stork,^  and  I 
have  myself  met  with  four  examples  of  the  disease. 

Symptoms. — The  characteristic  symptom  of  the  disease  is  dyspnoea — 
its  degree  depending  on  the  size  of  the  growth  and  probably  also  on  the 
rapidity  of  its  development.  In  one  of  my  cases  the  patient  died  from 
suffocation  after  refusing  tracheotomy.  In  Tiirck's  case  of  fibroma,  how- 
ever, the  growth  attained  a  very  considerable  size  without  giving  rise  to 
any  serious  dyspnoea;  and  the  same  remark  applies  to  Schroetter's  case  of 
sarcoma  (see  page  387).  In  three  of  my  cases  the  voice  was  hoarse  or 
weak,  but  in  one  instance,  though  the  neoplasm  was  large  (Case  4),  the 
voice  was  not  at  all  affected.  There  is  generally  a  good  deal  of  irritation 
of  the  windpipe  and  some  expectoration.  With  the  laryngoscope  the 
neoplasm  can  often  be  brought  into  view.  Generalizing  from  my  own 
few  cases  and  the  scanty  records  of  others,  the  growths  are  usually  of  a 
papillary  or  cauliflower  appearance;  sometimes,  however,  they  are  smooth, 
and  occasionally  have  a  semi-transparent  aspect,  as  in  Gibb's  case.  In 
some  cases  they  are  pedunculated,  but  generally  they  are  sessile. 

Pathology. — In  three  of  my  cases  the  rough,  uneven  surface  of  the 
growths  led  me  to  think  that  the  tumors  were  papillomata;  the  remain- 
ing case  had  the  appearance  of  a  fibroma.  Tiirck  '  described  his  case  as 
a  roundish  hard  fibroma  growing  from  the  posterior  wall  of  the  upper  part 
of  the  trachea  and  reducing  the  canal  to  the  shape  of  a  crescent.  At  the 
corresponding  situation,  but  extending  backward,  was  a  smaller,  more 
pedunculated,  round  tumor  growing  into  the  oesophagus.  In  Fifield's 
case,  the  growth,  which  was  about  the  size  of  a  small  grape,  was  attached 
to  the  lower  part  of  the  trachea  and  covered  the  mouth  of  the  left  bron- 
chus. It  was  described  as  "  quite  soft,  of  whitish  color,  and  of  fleshy  and 
probably  fibrous  character." 

Diagnosis. — Tracheal  polypi  can  only  be  diagnosed  with  certainty  by 
means  of  the  laryngoscope.  In  order  to  eliminate  the  chance  of  a  syphili- 
tic stricture,  it  is  very  important  to  ascertain  the  patient's  history.  Nor 
must  the  possibility  of  the  existence  of  that  very  rare  affection,  cancer  of 
the  trachea,  be  forgotten.  The  extension  of  cancer  from  the  gullet  to 
the  trachea  is  easily  recognized  by  the  previous  cesophageal  symptoms. 
Tiirck's  case '  of  fibroma,  however,  shows  that  there  may  be  benign 
growths  common  to  both  the  gullet  and  the  trachea.  Dr.  Solis  Cohen '  points 
out  that  tumors  in  the  subglottic  region  of  the  larynx  are  very  apt  to  be 
mistaken  for  tracheal  growths,  and  with  this  observation  I  entirely  con- 
cur. 

Prognosis. — Although  the  histories  of  the  few  cases  of  tracheal  growth 

'  Op.  cit.  p.  503.  «  Op.  cit.  p.  393. 

'  Boston  Med.  and  Surg.  Joum.,  November  14,  1861.  Cited  by  Cohen,  loc.  cit.  p. 
578. 

*  Klinik  der  Kxanldieiten  des  Kehlkopfes,  p.  438  et  seq.  *  Op.  cit.  p.  503. 

«  Op.  cit.  '  Op.  cit.  p.  576. 
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with  which  I  am  acquainted  do  not  conclusively  prove  the  statement,  the 
prognosis  must  be  regarded  as  unfavorable.  In  my  four  cases  one  pa- 
tient, as  already  remarked,  died  from  suffocation;  two  recovered  under 
treatment,  and  one  ceased  attendance  after  an  unsuccessful  attempt  to 
destroy  the  growth.  In  Dr.  Fifield's  case  the  patient  died  suddenly  from 
suffocation;  in  each  of  Stork's  three  cases  tracheotomy  was  recommended, 
but  only  one  of  the  patients  consented  to  it.  In  this  case,  which  was  com- 
plicated by  an  external  tumor  involving  the  right  pneumogastric  nerve,  re- 
currence took  place,  tracheotomy  was  performed  a  second  time,  and  a  cure 
ultimately  resulted,  an  anti-syphilitic  treatment  being  carried  out  simul- 
taneously with  the  operative  procedure.  In  Stork's  other  two  cases  the 
patients  probably  died,  unless  tracheotomy  was  performed,  and  the  same 
observation  applies  to  my  second  case. 

Treat)nent. — If  the  symptoms  are  not  urgent,  and  the  tumor  is  small 
and  situated  high  up  in  the  trachea,  an  attempt  should  be  made  to  de- 
stroy it  by  electric  cautery;  but  if  the  growth  is  large,  or  is  situated  low 
down,  tracheotomy  should  be  performed  without  delay.  An  extensive 
vertical  incision  should  be  made  in  the  windpipe,  the  cut  edges  held  well 
back,  and  the  growth  most  carefully  removed  with  cutting  forceps  or 
curved  scissors.  The  base  of  the  neoplasm  should  then  be  most  thor- 
oughly cauterized. 


SHORT   ABSTRACTS    OF   ALL   THE    CASES    OF   TRACHEAL  GROWTHS    OBSERVED 

BY    THE  AUTHOR. 

Case  1. — Henry  L.,  aged  forty-one,  came  under  my  care  at  the  Hos- 
pital for  Diseases  of  the  Throat,  March  2, 18G5,  suffering  from  hoarseness 
and  slight  dyspnoea.  The  larynx  was  congested,  and  the  patient  was 
treated  with  astringent  solutions.  On  October  IGth  a  growth,  about  the 
size  of  a  bean,  was  seen  occupying  the  second  and  third  rings  of  the  tra- 
chea anteriorly.  In  November  several  unsuccessful  attempts  were  made 
to  seize  the  growth  with  tube-forceps,  but  on  December  21,  1865,  in  the 
presence  of  Dr.  Pratt,  now  of  Paris,  I  succeeded  in  touching  it  with  an 
electric-cautery  point.  The  day  afterward  a  flat  black  eschar  was  all  that 
remained  of  the  growth,  and  a  week  later  there  were  no  signs  of  it. 

Case  2. — Margaret  C,  aged  twenty-two,  applied  at  the  Hospital  for 
Diseases  of  the  Throat  in  February,  18G8,  suffering  from  dyspncjea  and 
weakness  of  voice.  A  growth  about  the  size  of  a  pea  was  seen  on  the 
third  ring  of  the  trachea,  rather  to  the. left  side  of  the  median  line.  An 
attempt  was  made  to  destroy  it  with  electric  cautery,  but  the  patient 
moved,  and  both  the  vocal  cords  were  slightly  injured.  The  patient  did 
not  apply  again. 

Case  3. — Charles  W.,  aged  thirty-seven,  a  clerk,  applied  to  me  on 
March  G,  1874,  suffering  from  hoarseness  and  dyspnoea.  A  growth  was 
seen  just  above  the  anterior  commissure.  This  was  removed  with  the  lat- 
eral cutting  forceps  in  five  sittings.  After  the  last  operation  a  growth  of 
about  the  size  of  a  white  currant  was  seen  occupying  the  first  and  second 
rings  of  the  trachea.  The  cricoid  cartilage  could  be  distinctly  seen  above 
the  growth.  After  two  failures,  on  November  11th  I  succeeded  in  touching 
the  polypus  with  an  electric  cautery-point,  and  a  week  later  there  was  not 
a  vestige  of  the  neoplasm.  Mr.  Poyntz  Wright  examined  the  case  repeat- 
edly with  the  laryngoscope  both  before  and  after  the  treatment. 

Case  4. — Thomas  C,  aged  forty-five,  came  under  my  care  at  the  Hos- 
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pital  for  Diseases  of  the  Throat  on  June  15, 1876,  suffering  from  dyspnoea. 
A  smooth,  bright  red  polypus,  about  the  size  of  a  grape,  was  seen  cover- 
ing the  fourth,  fifth,  and  sixth  rings  of  the  trachea  anteriorly,  and  blocking 
up  the  greater  part  of  the  tracheal  lumen.  Tracheotomy  Avas  proposed 
but  refused,  and  the  patient  returned  home.  I  subsequently  learnt  that 
he  died  suddenly,  three  months  later,  it  was  said,  from  apoplexy  ;  but  no 
post-mortem  examination  was  made,  and  I  feel  convinced  that  the  real 
cause  of  death  was  suffocation. 


Osseous  Growths. 

In  addition  to  the  defined  tumors  already  referred  to,  it  is  necessary  to 
make  a  few  remarks  on  the  structural  changes  which  the  tracheal  carti- 
lages occasionally  undergo.  Rose '  has  called  attention  to  the  frequency 
of  atrophy  and  fatty  degeneration  of  the  cartilages  when  pressed  on  by 
the  enlarged  thyroid  gland,  and  after  a  certain  age  cretaceous  changes 
may  be  looked  upon  as  physiological  products  ;  but  true  bone  is  sometimes 
found  replacing  the  cartilaginous  rings  or  occurring  between  them.  Some 
years  ago  Dr.  Wilks  ^  brought  before  the  Pathological  Society  a  specimen 
taken  from  the  body  of  a  phthisical  patient,  in  which,  beneath  the  mucous 
membrane  on  the  anterior  wall  of  the  trachea,  there  was  an  immense  quan- 
tity of  small  bony  lamellas.  These  were  situated  between  the  rings  of  the 
trachea,  and  were  not  in  direct  connection  with  the  cartilages.  Microscop- 
ical examination  showed  a  true  bony  structure.  A  similar  deposit  was 
found  to  a  lesser  extent  beneath  the  mucous  membrane  of  the  bronchi. 
Dr.  Chiari '  showed  a  specimen  of  osteoma  of  the  trachea  at  the  Imperial 
Royal  Medical  Society  of  Vienna,  May  24,  1878.  The  growth  consisted 
of  a  lamella  of  bone,  four  centimetres  long  and  three  centimetres  wide, 
and  from  three  to  four  millimetres  in  thickness.  Some  minute  bony  de- 
posits were  also  found  in  the  larger  bronchi.  The  patient  died  of  acute 
tuberculosis.  Lastly,  Dr.  Solis  Cohen  *  discovered  in  the  trachea  of  a 
phthisical  patient  after  death  a  considerable  number  of  minute  closely  ag- 
gregated enchondromata,  beneath  the  mucous  membrane  covering  the  an- 
terior portions  of  the  tracheal  rings. 


Post-Traciieotomic  Vegetations. 

Most  surgeons  who  have  had  the  opportunity  of  watching  recent  cases 
of  tracheotomy  must  have  noticed  the  tendency  to  the  formation  of  "  proud 
flesh"  on  the  edges  of  the  wound.  This  redundant  development  is  espe- 
cially likely  to  take  place  in  cases  where  the  wound  is  allowed  to  remain 
bathed  in  secretions,  or  indeed  in  a  very  moist  condition.  On  temporarily 
removing  the  tracheal  canula,  these  vegetations  are  often  sucked  into  the 
wound,  and  if  the  tube  is  not  quickly  replaced  the  dyspnoea  sometimes 
becomes  very  urgent.  By  touching  the  parts  with  solid  nitrate  of  silver, 
and  keeping  the  wound  dry,  the  vegetations,  as  a  rule,  soon  disappear. 
Cases,  however,  have  occasionally  been  reported  in  which  similar  growths 

'  Der  Kropftod,  etc.,  Berlin,  1878. 

-  Trins. ,  1857.  vol.  vii. 

=  Lou(l.  Med.  Rec,  July  15,  1878. 

^Diseases  of  the  Throat,  etc.,  second  ed.,  p.  511. 
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form  on  the  traclieal  mucous  membrane  after  the  iconnd  has  cicatrized. 
The  first  case  of  the  kind  was  recorded  by  Dr.  Gigon,'  and  subsequent  ex- 
amples have  been  reported  by  Krishaber/  Bouchut/  and  others.  Kecently 
Dr.  Petel*  has  collected  and  analyzed  all  the  cases  hitherto  placed  on  rec- 
ord, amounting  to  ten  in  number,  and  including  one  observed  by  Dr.  Petel 
himself.  The  following  are  his  most  important  conclusions  :  The  vege- 
tations always  grow  from  the  mucous  membrane  covering  the  tracheal  sur- 
face of  the  cicatrix  ;  they  are  most  frequently  found  in  children  of  the 
male  sex  from  fifteen  days  to  a  month  after  the  wound  has  healed,  and 
they  never  occur  after  two  months  have  elapsed.  As  might  be  naturally 
expected,  the  occurrence  of  these  vegetations  is  most  to  be  feared  in  those 
cases  in  which  the  formation  of  "proud  flesh"  has  been  previously  ob- 
served around  the  tracheal  canula.  The  symptorns  are  those  of  embar- 
rassed respiration,  and  may  either  partake  of  the  character  of  progressive 
dyspnoea  or  sudden  suffocation.  The  proper  treatment  consists  in  carefull}^ 
dividing  the  cicatrix,  removing  the  growth  with  cutting-forceps  and  cau- 
terizing its  base.  Sometimes  the  polypus  is  difficult  to  find,  and  if  a  can- 
ula is  inserted,  it  is  likely  to  press  it  down  and  conceal  it.  It  is  necessary 
therefore  to  make  a  very  careful  examination,  if  the  polypus  does  not  at 
once  present  himself. 

Patholofi'ically,  these  vegetations,  according  to  M.  Ranvier,'  "  resem- 
ble those  which  develop  around  setons  and  drainage  tubes,"  but  he  thinks 
it  "  possible  that  a  papillary  polypus,  clothed  with  epithelium,  may,  under 
the  influence  of  traumatic  laryngitis,  take  on  the  character  of  proud  flesh." 
Indeed,  some  of  the  observers  who  have  reported  examples  of  the  affec- 
tion are  of  opinion  that  these  so-called  "  post-tracheotomic  polypi  "  are  in 
every  case  true  tracheal  polypi,  which  existed  before  the  performance  of 
the  first  operation,  and  led  to  it  either  directly  or  indirectly  through  the 
associated  inflammation  of  the  mucous  membrane  of  the  larynx  and  tra- 
chea. For  although  in  most  of  the  cases  the  operation  was  nominally 
performed  on  account  of  "croup,"  it  must  not  be  forgotten  that  in  former 
years  laryngeal  growths  were  constantly  mistaken  for  that  affection,  and 
such  an  error  of  diagnosis  would  be  still  more  likely  to  ensue  where  the 
trachea  was  the  seat  of  the  disease.  The  balance  of  evidence  is,  however, 
very  strong  in  favor  of  the  post-tracheotomic  theory — the  fact  that  the 
growth  is  always  situated  on  the  cicatrix  being  to  my  mind  conclusive. 

'  TTnion  Modicale,  May  10,  1862. 
-Bull   de  la  Soc.  rie  Chirxirgie,  1874,  p.  108. 
•■'Gazette  des  Il'.pitaiix.  24  Mars,  1874. 
*  I)es  Polypes  de  la  Trachre,  Paris,  1879. 
6  Bull,  de  la  Soc.  de  Chir.,  1874,  p.  108. 
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[MALIGNANT  TUMOES  OF  THE  TRACHEA. 

Under  this  head  are  included  (1)  Carcinomata,  (2)  Sarcomata.] 

CANCER  OF  THE  TPwACHEA. 

Latin  JEq. — Carcinoma  tracheae. 
Fi'ench  Eq. — Cancer  de  la  trachea. 
German  Eq. — Krebs  der  Trachea. 
Italian  Eq. — Cancro  della  trachea. 

Definition. — Primary  cancer  of  the  trachea  g-iving  rise  to  dyspnoea, 
and,  if  not  relieved  by  surgical  treatment,  to  fatal  apncea. 

This  disease  is  so  rare  that  it  does  not  require  to  be  treated  with  the 
same  detail  as  most  of  the  other  tracheal  diseases.  The  origin  of  cancer 
is  probably  always  to  be  found  in  an  abnormal  formative  property  wdth 
which  the  tissues  are  primarily  endowed,  but  it  would  appear  tiiat  the 
perverted  energy  is,  as  a  rule,  only  called  forth  by  some  local  irritation. 
The  remarkable  relative  immunity  which  the  trachea  enjoys  may  be  ex- 
plained by  its  freedom  from  functional  excess  and  accidental  injury.  The 
principal  sijmptom  of  the  affection  is  tracheal  stenosis,  but  an  accurate 
diagnosis  can  only  be  made  with  the  aid  of  the  laryngoscope.  As  regards 
pathology,  of  the  only  two  cases  with  Avhich  I  am  acquainted,  one  was 
described  as  a  soft  cancer,  and  the  other  was  an  example  of  epithelioma. 

In  the  case  reported  by  Langhans  * — the  only  example  hitherto  pub- 
lished— the  patient  vvas  a  man  aged  forty,  who  suffered  for  one  year  from 
symptoms  of  stenosis  of  the  bronchi — especially  of  the  right  bronchus — 
and  died  from  suffocation.  The  post-mortem  examination  revealed  car- 
cinomatous degeneration  of  the  nmcous  membrane  of  the  trachea  above 
the  bifurcation,  and  of  the  bronclii  just  below  that  spot.  The  microscope 
showed  that  the  neoplasm  was  a  soft  carcinoma,  which  took  its  origin  in 
the  glanduloe  of  the  mucous  membrane.  There  was  no  disease  of  any 
other  organ.  The  prognosis,  it  need  scarcely  be  said,  is  most  unfavorable, 
the  patient  being  unlikely  to  live  more  than  a  j-ear  or  tw-o  at  the  most. 

Treatment. — Soothing  inhalations  and  sedative  medicine  may  be  ad- 
ministered, and  when  the  growth  is  high  in  the  trachea  tracheotomy  may 
be  performed  with  advantage.  Extirpation  of  the  trachea  with  a  view  of 
eradicating  the  morbid  growth  will  probably  be  attempted  in  future  cases. 


CASE  OF  CANCER  OF  THE  TRACHEA. 

Jane  E.,  aged  fifty-seven,  an  unmarried  woman  who  "was  formerly 
gay,  and  had  had  the  bad  disease,"  came  under  my  care  at  the  Hospital 
for  Diseases  of  the  Throat  in  April,  18G4,  suffering  from  shortness  of 
breath,  w^hich  had  lasted  for  six  months.  Diagnosis :  Tracheal  stenosis, 
probably  syphilitic,  but  no  evidence  of  constitutional  syphilis;  congestion 
of  larynx,  but  no  narrowing.     Dysphagia   subsequently  came  on,  and  the 

'  Virchow's  Archiv,  liii.  p.  470. 
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patient  died  in  Januarv,  ISGo.  On  post-mortem  examination  an  ulcerated 
growth  was  discovered  occupying  the  middle  third  of  the  trachea,  and 
originating  from  three  sides  of  the  tube;  the  largest  portion  of  the  base 
of  the  growth,  however,  was  on  the  posterior  wall,  which  was  thickened 
and  projected  backward  into  the  cesopliagus.  The  lining  membrane  of 
the  oesophagus  was  perfectly  smooth,  and  the  vertical  extent  of  the  pro- 
jection into  its  canal  was  only  a  centimetre.  The  trachea,  on  the  other 
hand,  was  contracted  at  its  narrowest  part  to  such  an  extent  that  a  probe 
four  millimetres  in  diameter  could  only  be  passed  with  difficulty.  The 
"•rowth  extended  to  within  half  an  inch  of  the  cricoid  cartilac^e  above.  A 
portion  of  the  morbid  structure  was  examined  by  Dr.  Andrew  Clark,  and 
pronounced  to  be  "  typical  epithelial  cancer,"  containing  numerous  nested- 
cells.  The  tissues  around  the  trachea  were  slightly  thickened,  and  two 
of  the  bronchial  glands  were  somewhat  enlarged. 


Cancer  fkom  Contiguity. 

Secondary  cancer  of  the  trachea,  in  the  true  sense  of  the  word,  is,  I 
believe,  unknown;  but  cancer  due  to  contiguity,  that  is  to  say,  to  the  ex- 
tension of  the  disease  from  the  neighboring  parts,  is  by  no  means  rare. 
It  is  from  the  oesophagus  that  the  disease  generally  spreads,  a  large  num- 
ber of  cases  of  malignant  disease  of  the  gullet  ultimately  involving  the 
trachea.  Sometimes  there  is  merely  an  infiltration  of  the  posterior  wall, 
but  not  unfrequently  the  growth  sprouts  into  the  tracheal  canal,  and  a 
fistulous  communication  is  often  established  between  the  two  tubes.  Ex- 
tension of  malignant  disease  also  sometimes  takes  place  from  the  thyroid 
gland,  and  occasionally  a  mediastinal  tumor  penetrates  the  trachea.  In 
the  oesophageal  cases  the  occurrence  of  dyspnoea,  where  previously  dys- 
phagia alone  existed,  at  once  points  to  the  nature  of  the  affection;  but  it 
is  sometimes  diilicult  to  determine  whether  the  symptoms  are  caused  by 
compression  from  an  external  tumor,  or  its  penetration  into  the  windpipe. 
The  fetid  odor  which  is  generally  perceived  when  a  cancer  opens  into  the 
trachea  usually  at  once  proclaims  the  fact;  in  some  cases,  moreover,  can- 
cerous matter  can  be  discovered  with  the  microscope  in  the  expectoration. 
In  contiguous  cancer  it  is  seldom  desirable  to  attempt  to  prolong  life  by 
the  performance  of  tracheotomy. 


Sarcoma  of  the  Trachea. 

Two  cases  of  sarcoma  have  been  reported  by  Professor  Schroetter.' 
One  was  that  of  a  man,  aged  thirty-four,  who  suffered  from  a  smooth 
lobular  pedunculated  tumor,  reaching  up  to  a  level  with  the  fourth 
tracheal  cartilage,  and  apparently  covering  two  or  three  of  the  carti- 
lages immediately  below.  After  removing  some  portions  of  the  growth 
with  the  tube-forceps,  Schroetter  injected  the  remainder  with  a  strong 
solution  of  perchloride  of  iron,  which  resulted  in  wasting  of  the  neoplasm 
so  that  only  a  small  stump  remained.  Recurrence,  however,  soon  took 
place,  and  portions  have  from  time  to  time  been  since  removed  with  for- 
ceps.    When  last  heard  of,  tracheotomy  was  imminent.     The  second  case 

'  Jahresbericht  der  Klinik  fiir  Laryngoscopie,  1871,  p.  80  et  seq.,  Laryngolog- 
Mittheilungen,  1875,  p.  103. 
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referred  to  above  passed  out  of  Schroetter's  hands,  and  came  a  few  years 
later  under  the  care  of  a  young  physician,  who  attempted  to  carry  out 
the  treatment  by  means  of  injection  which  had  proved  so  successful  in 
Schroetter's  hands.  Unfortunately,  however,  spasm  of  the  glottis  super- 
vened, and  the  patient  died  before  tracheotomy  could  be  performed. 
Whilst  admiring  Professor  Schroetter's  skill,  I  cannot  refrain  from  ex- 
pressing my  opinion  that  the  treatment  by  injection  of  perchloride  of  iron 
is  as  hazardous  as  it  is  difficult;  the  preferable  mode  of  treatment  in  such 
cases  has  been  already  laid  down  (see  page  383). 


SYPHILIS  OF   THE   TRACHEA. 

Latin  Eq. — Syphilis  tracheas. 
French  Eq. — Syphilis  de  la  trachea. 
German  Eq. — Syphilis  der  Trachea. 
Italian  Eq. — Sililitide  della  trachea. 

Definition — Syphilis  attacking  the  trachea  and  giving  rise  to  the  vari- 
ous pathological  changes  which  are  met  with  in  the  secondary  and  tertiary 
stages  of  that  disease  when  affecting  mucous  membranes. 

Etiology. — The  determination  of  disease  to  the  trachea  in  syphilitic 
persons  is  probably  due  to  some  accidental  congestion  or  old-standing  re- 
laxation of  the  mucous  membrane  of  the  part.  According  to  my  experi- 
ence the  affection  is  rare,  only  three  cases,  ail  of  them  tertiary,  having  been 
met  with  amongst  1,145  patients  suffering  from  syphilis  of  the  pharynx, 
larynx,  and  trachea  (see  page  257).  Nevertheless,  as  attention  has  been 
directed  to  the  subject  for  many  years,  the  literature  is  pretty  extensive 
(see  page  390).  Most  of  the  cases  I  have  met  with  have  occurred  between 
the  ages  of  twenty-five  and  forty;  whilst  in  twenty-two  cases  collected  by 
Gerhardt '  there  was  only  one  in  the  first  decennium,  Hiittenbrenner '^ 
has,  however,  recorded  a  case  in  a  girl  twelve  years  old,  and  Woronichin  ' 
has  reported  an  example  of  syphilitic  ulceration  of  the  posterior  wall  of 
the  trachea,  close  to  the  right  bronchus,  in  a  child  fourteen  months  old. 
Examples  of  hereditary  syphilis  occurring  in  infants  will  no  doubt  be  met 
with  if  sought  for  in  the  children's  hospitals  and  workhouse  infirmaries. 

Symptoms. — The  subjective  symptoms  being  very  slight,  the  early 
phenomena  can  only  be  discovered  with  the  aid  of  the  laryngoscope.  At 
the  inception  there  may  be  only  obstinate  congestion,  but  occasionally 
condylomata  are  met  with.  The  latter  condition  is,  however,  very  rare. 
I  have  myself  observed  it  in  only  five  cases,  and  Seidel  ■*  has  reported  one 
instance.  Superficial  ulcers  are  also  occasionally  seen.  The  characteris- 
tic tracheal  condition,  however,  of  syphilis  is  the  narrowing  of  the  tube 
which  occurs  in  the  later  stages,  and  which  will  be  fully  described  in  the 
next  article. 

iJiaynosis. — The  diagnosis  of  the  affection  can  generally  be  made  out 

'  D.Archiv  f.  Klin.  Med.,  Bd.  ii. 

'  Jahrbuch  fiir  Kinderkrankheiten,1872,  vol.  v. 

'  Ibid.,   1875.  vol.  viii. 

*  Jen.  Zeitschr.  f.  Med.,  Bd.  iii. 
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by  the  history  of  the  case,  the  use  of  tlie  laryngoscope,  and  the  exchision 
of  diseases  likely  to  produce  compression, 

l*rO(jnosif<. — Kven  in  slight  cases  the  occurrence  of  syphilis  in  the  trachea 
must  be  looked  upon  as  a  very  serious  affection.  Indeed,  the  mildest  sec- 
ondary phenomena  indicate  that  the  trachea  is  predisposed  to  the  affection, 
and  that  the  patient  is  not  unlikely  to  suffer  from  those  later  manif(  stations 
which  are  among-st  the  most  fatal  consequences  of  the  syphilitic  poison. 

Pathology. — It  is  only  the  pathological  changes  met  with  in  tertiary 
syphilis  which  need  be  seriously  considered.  It  is  probable  that  most 
cases  of  important  structural  change  in  the  trachea  as  the  result  of  syphi- 
lis commence  with  gummatous  deposits  in  the  submucous  tissue.  These 
deposits  soften  and  give  rise  to  ulcers  which,  under  suitable  treatment, 
heal,  and  in  process  of  cicatrization  form  a  dense  tissue  which  greatly  nar- 
rows the  canal.  It  is  true,  as  Lancereaux  '  has  pointed  out,  that  these 
changes  cannot  always  be  discovered,  but  from  the  fact  that  the  various 
stages  are  sometimes  present  in  different  parts  of  the  trachea  in  the  same 
case,''  it  is  presumable  that  the  seqvience  of  morbid  development  is  such 
as  has  been  described.  Great  cicatricial  narrowing  of  the  tracheal  canal 
is  the  most  characteristic  condition.  In  a  case  reported  in  the  next  arti- 
cle, the  widest  diameter  of  the  constricted  portion  of  the  trachea  was  only 
one-eighth  of  an  inch.  There  is  often,  dilatation  of  the  canal  both  above 
and  below  the  seat  of  the  stricture.  The  walls  of  the  trachea  are  ulti- 
mately converted  into  a  dense  fibrous  tissue,  and  this  change  generally 
affects  their  entire  thickness,  and  extends  over  a  very  large  superficial 
area  of  the  canal.  Small  ulcers  and  projecting  ridges  are  frequently  seen, 
but  occasionally  the  ulcers  are  of  a  very  considerable  size,  and  in  some 
cases  the  disease  involves  portions  of  the  cartilaginous  rings  which  are 
either  denuded  and  necrosed,  or  have  been  absorbed  ^  or  expectorated. 
Not  oidy  is  the  lumen  of  the  trachea  diminished,  but  the  actual  length  of 
the  tube  is  sometimes  reduced,  and  one  case  *  is  on  record  in  which  a  fis- 
tulous communication  took  place  between  it  and  the  oesophagus.  The 
seat  of  the  disease  is  most  frequently  the  lower  part  of  the  trachea. 

IVeatment. — The  early  manifestations,  as  a  rule,  soon  disappear,  but 
the  tertiary  phenomena  generally  resist  treatment  altogether,  or  are  only 
temporarily  relieved.  As  the  patient  is  generally  much  broken  down  in 
health,  iodide  of  potassium  in  small  doses  should  be  tried  at  the  outset, 
and  if  the  remedy  agrees,  the  dose  should  be  quickly  increased,  ten,  twenty, 
or  even  thirty  grains  being  given  three  times  a  day.  If  this  treatment 
does  not  afford  relief  after  a  week  or  two,  the  patient  i-hould  be  rapidly 
brought  under  the  influence  of  mercury.  In  these  cases  it  is  no  use  giv- 
ing the  per-salts  m  small  doses  for  a  long  time,  but  either  inunction,  sub- 
cutaneous injection,  or  some  quickly  acting  form  of  mercury  should  be 
employed.  In  one  case  in  which  three  grains  of  gray  powder  were  given 
with  two  grains  of  henbane  three  times  a  day,  slight  ptyalism  was  pro- 
duced after  twenty  grains  had  been  taken,  and  two  days  later  the  dysp- 
nCBa  completely  passed  off.  In  another  case  excellent  results  were  pro- 
duced by  the  same  remedy  after  it  had  been  administered  for  five  da3's. 
In  both  these  cases,  however,  relapse  took  place  after  a  few  weeks.  If 
the   therapeutical  measures   already  detailed  do  not  give  relief,  trache- 

'  Treatise  on  Syphilis.  New  Syd.  Soc.  Trans.,  1869,  vol.  ii. 
'^  Moissenet  :  Union  Medicale,  1864,  nouv.  serie.  f.  xxi.  p  340. 
^  An  excellent  illn.strntion  of  this  absorption  has  been  recorded  by  Worthlngton : 
Med.-Chir.  Tran.s. ,  1843,  vol.  xxv. 

*Beger:  Deutsches  Archiv  fiir  Klin.  Med.,  May  15,  1879. 
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otomy  must  be  performed  when  there  is  a  possibility  of  getting  below  the 
seat  of  obstruction.  The  circumstances  which  govern  the  performance 
of  the  operation  will  be  referred  to  in  the  next  article. 


STRICTURE   OF   THE   TRACHEA. 

JOatin  Eq. — Strictura  trachere. 
French  Eq. — Retrecissement  de  la  trachee. 
German  Eq. — Verengerung  der  Trachea. 
Italian  Eq. — Ristringimento  della  trachea. 

Definition. — Narrowing  of  the  tracheal  canal  from  thickening  of  the 
walls  of  the  tube. 

History. — Stenosis  of  the  trachea  was  referred  to  by  Heister,'  Albers,' 
and  others,  but  the  subject  was  first  treated  in  a  thoroughly  systematic 
manner  by  Demme.'  Since  that  time  a  large  number  of  isolated  cases 
have  been  published,  and  the  subject  has  been  handled  in  a  most  philo- 
sophical way  by  Gerhardt,*  whilst  a  complete  bibliography  and  very  com- 
prehensive article  have  been  published  by  Riegel.* 

Etiology. — Tertiary  syphilis  is  almost  invariably  the  cause  of  tracheal 
stricture,  but  it  is  ocfcasionally  produced  by  other  diseases,  such  as  cancer, 
benign  growths,  and  chronic  tracheitis.  There  are  only  two  cases  of  pri- 
mary cancer  on  record  (pp.  386,  387),  but  not  infrequently  a  malignant 
growth  penetrates  from  the  oesophagus  to  the  trachea.  In  these  cases, 
however,  death  generally  takes  place  so  rapidly  from  perforation  of  the 
posterior  wall  of  the  trachea,  that  the  subject  need  not  be  considered  here. 
On  the  other  hand,  benign  growths  of  a  defined  character  are  so  extremely 
rare  that  nothing  need  be  here  added  to  what  has  been  stated  of  them 
under  their  proper  heading. 

h^ymptoms. — Patients  affected  with  tracheal  stricture  are  generally  fee- 
ble, anajmic,  and  emaciated,  and  on  careful  examination  usually  show  some 
evidences  of  constitutional  syphilis.  The  most  marked  symptom  of  the 
affection  is  dyspnoea.  This  symptom  varies  in  intensity  according  to  the 
degree  in  which  the  tracheal  canal  is  narrowed,  and  is,  as  a  rule,  greater 
during  inspiration  than  expiration.  It  is,  however,  subject  to  considerable 
variation  according  to  the  extent  and  situation  of  the  stricture.  When 
the  disease  is  only  in  its  earliest  stage,  valuable  information  may  some- 
times be  obtained  by  employing  Waldenburg's '  system  of  pneumatome- 
try  or  Riegel's '  graphic  method  of  investigation.  Tracheal  dyspnoea,  as 
Gerhardt  *  first  pointed  out,  is  characterized  by  an  absence  of  movement 
on  the  part  of  the  larynx,  whilst  in  laryngeal  obstruction  the  larynx  falls 
and  rises  with  great  energy  in  each  act  of  respiration.  There  is  often  con- 
siderable stridor,  but  the  sound  has  never  the  metallic  ring  of  laryngeal 

'  Med.  Chirurgische  WahrDehmungen,  No.  297,  p.  843. 

'  Atlas  der  Pathol.  Anat. ,  ii.  p.  !:>  >. 

'  Ueber  Stenose  der  Trachea,  Wurzbnrgr  Med.  Zeitschrift,  Bd.  ii. 

*  Ueber  Syph.  Erkrank.,  Deutsches  Archiv  f.  Klin.  Med.,  Bd.  ii.  p.  535. 

*  Ziemssen's  Cyclopaedia,  vol.  iv.  p.  470. 

*  Die  pneumatische  Behandlung,  Berlin,  1875. 
'  Athembeweg-unr,ren,  Wiirzburg,  1873. 

■  Lehrbuch  der  Auscultation,  etc.,  Tubingen,  1871. 
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obstruction.  Gerhard t  l^as  also  observed  that  in  severe  tracheal  dyspncea 
the  head,  instead  of  beini^  thrown  back,  as  it  is  in  cases  of  laryngeal  ob- 
struction, is  either  kept  in  the  ordinary  position  or  bent  forward.  The 
stethoscope  yields  only  negative  signs,  the  vesicular  murmur  being  over- 
powered by  the  tracheal  noise,  which  is  generally  more  audible  over  the 
larynx  than  over  the  seat  of  stricture.  In  cases  of  long-standing  stricture, 
the  circumference  of  the  thorax  is  stated  by  Demme  '  to  be  contracted, 
especially  in  the  upper  part.  The  voice  is  feeble  but  clear.  With  the 
laryngoscope  the  contraction  can  often  be  seen.  It  frequently  has  the 
appearance  of  a  number'  of  concentric  rings  diminishing  in  size  from 
above  downward  (see  Fig.  Ill),  and  terminating  in  a  small  round  or  oval 
opening.  It  is  exceedingly  dithcult  to  determine  the  exact  level  of  the 
stricture,  the  usual  landmarks  which  in  health  furnish  the  perspective  be- 
low the  vocal  cords  being  wanting.  If  not  relieved  by  medical  treatment 
or  a  surgical  operation,  these  cases  almost  invariably  terminate  fatally.  As 
a  rule,  death  takes  place  from  coma  following  on  pneumonia  or  oedema  of 
the  lungs,  but  sometimes  the  patient  dies  from  apnoea  due  to  a  sudden  at- 
tack of  spasm  of  the  trachea. 

Patholofjii. — The  pathology  of  this  affection  must  be  sought  for  under 
the  various  diseases  which  give  rise  to  stenosis,  such  as  syphilis,  cancer, 
benign  growths  of  trachea,  and  tracheitis.  It  must  be  borne  in  mind, 
however,  that  the  malady  which  gives  rise  to  stricture  is  almost  always 
syphilitic.  The  stricture  is  generally  situated  at  the  lower  part  of  tlie 
trachea,  but  occasionally  it  occurs  quite  at  the  commencement  of  the 
tube  ;  the  middle  third  is  most  rarely  attacked.  Sometimes,  however, 
the  wdiole  length  of  the  trachea  is  diseased,  and  its  lumen  throughout 
greatly  diminished. 

Diagnosis. — When  once  an  example  of  tracheal  stenosis  has  been  met 
with,  there  will,  as  a  rule,  be  no  difficulty  in  recognizing  subsequent  cases, 
and  I  have  known  a  hospital  nurse,  after  her  first  experience,  at  once 
diagnose  the  affection.  It  is  the  character  of  the  breathing  and  a  pecu- 
liar noise  made  in  inspiration  which  distinguish  the  condition.  It  is  ex- 
tremely difficult,  however,  to  differentiate  a  stricture  from  compression  of 
the  trachea.  Tracheoscopy  may  settle  the  question,  and  in  some  cases 
the  existence  of  disease  of  the  thyroid  body  or  cervical  glands,  a  medias- 
tinal tumor,  or  an  aneurism  of  the  aorta,  may  point  to  an  external  cause 
of  pressure.  Again  the  same  condition  which  gives  rise  to  compression 
of  the  trachea,  may  also  cause  pressure  on  one  of  the  recurrent  nerves, 
and  thus  lead  to  paralysis  of  one  of  the  vocal  cords.  This  is  a  point 
worthy  of  consideration  when  the  evidence  of  compression  is  very  slight. 
The  difference  between  laryngeal  and  tracheal  dyspnoea  has  been  referred 
to  under  "  symptoms  ;  "  bronchUd  stenosis,  when  due  to  plugging  of  only 
one  of  the  primary  bronchi,  may  be  recognized  by  the  absence  of  breath- 
sounds  in  the  corresponding  lunir,  which,  at  the  same  time,  retains  its 
resonance  on  percussion.  When,  liowever,  both  bronchi  are  pressed  upon, 
it  is  almost  impossible  to  distinguisli  tiie  affection  from  tracheal  stenosis. 
The  impaction  of  a  foreign  bodv  in  the  trachea  may  give  rise  to  difficulty 
in  diagnosis,  but  from  tlie  history  of  the  case  and  the  sudden  supervention 
of  the  symptoms  there  is  generally  little  difficulty  on  that  score.  A  case, 
however,  has  been  recorded  by  Stokes  **  in  which  a  stricture  was  suspected 
until  tracheotomy  was  performed,  when  a  pultaceous  fetid  mass  of  de- 
composing cheese  was  expelled,  to  the  instant  relief  of  all  the  symptoms. 


'  Op.  cit.  *  Diseases  of  the  Lungs  and  Windpipe,  Dublin,  1837. 
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Treatment. — If  the  symptoms  arc  not  very  jirg-ent,  the  tliorapeutical 
measures  described  in  the  last  article  should  be  attempted  ;  but  it  must 
be  remembered  that  stricture  of  the  trachea  is,  as  a  rule,  of  a  cicatricial 
character,  and  that  therapeutic  efforts  are  likely  to  prove  in  vain.  Sooth- 
ing inhalations,  however,  such  as  hop  and  benzoin,  sometimes  relieve 
spasm  and  diminish  irritation.  If  the  symptoms  are  very  urgent  and  the 
stricture  is  situated  in  the  upper  or  middle  third  of  the  windpipe,  trache- 
otomy should  be  performed,  but  if  the  stenosis  is  lower  down,  the  opera- 
tion is  of  no  avail  and  should  on  no  account  be  carried  out.  Unfortu- 
nately, it  cannot  always  be  determined  how  low  a  stricture  extends  ;  for 
though  its  upper  limit  may  be  seen  with  the  laryngoscope  to  be  close  to 
the  larynx,  the  cicatricial  tissue  may  pervade  the  whole  length  of  the 
trachea,  and,  as  in  the  following  case,  an  operation  which  promises  suc- 
cess may  prove  perfectly  futile  : 

Robert  Collins,  aged  thirty-one,  an  engraver,  was  admitted  into  the 
Hospital  for  Diseases  of  the  Throat  on  account  of  great  dyspnoea,  Jan- 
uary 7,  1870.  An  examination  with  the  laryngoscope  was  made  with 
great  difficulty,  owing  to  the  patient  being  very  nervous,  but  ultimately 
the  larynx  was  found  to  be  perfectl}^  healthy.  On  inspecting  the  tra- 
chea, however,  the  canal  was  seen  to  be  narrowed  by  a  kind  of  web,  which 

was  attached  round  the  edges  of  the  trachea, 
leaving  only  a  narrow  opening,  the  widest 
diameter  of  which  seemed  less  than  six  millime- 
tres. The  exact  situation  of  the  web,  that  is 
to  say,  its  distance  below  the  vocal  cords,  could 
not  be  ascertained,  as  the  patient  could  only 
bear  a  very  rapid  examination.  His  friends 
stated  that  he  had  been  short  of  breath  for  two 
of^the  Trachea  ""''"'"^    Stricture      years,  and   that  on    Several  occasions  recently 

he  had  fallen  down  insensible.  On  his  wa}'  to 
the  hospital  he  had  walked  very  slowly,  and  had  been  compelled  to  stop 
two  or  three  times  for  want  of  breath.  Tracheotomy  was  performed  with 
some  difficulty,  owing  to  considerable  fibrous  enlargement  of  the  thyroid 
gland  especially  affecting  its  isthmus.  The  patient  was  very  little  relieved 
by  the  operation  and  died  sixteen  hours  after  it.  On  post-mortem  ex- 
amination a  stricture  of  the  trachea  was  found,  which  commenced  an 
inch  and  three-quarters  below  the  vocal  cords,  and  extended  downward 
for  rather  more  than  an  inch  ;  at  its  narrowest  part  the  diameter  of  the 
canal  measured  only  three  millimetres.  The  lower  edge  of  the  stricture 
was  formed  by  a  white  cicatricial  ridge,  and  from  it  there  radiated  down- 
ward several  similar  eminences.  There  was  also  a  large  fiat  depressed 
scar  below  the  stricture. 


COMPBESSION    OF    THE    TrACHEA. 

The  most  common  cause  of  this  condition  is  enlargement  of  the  thy- 
roid gland,  but  it  is  not  unfrequently  occasioned  by  aneurism  of  the  aorta. 
More  rarely  disease  of  the  cervical  glands,'  or  general  lymphoma  of  the 

'  An  interesting  case  has  been  recorded  by  Rush  :  Medical  Observations  and  En- 
quiries of  a  Society  of  Physicians,  vol.  v.  p.  9(5,  in  which  a  tumor  (probably  an  en- 
larged gland)  about  the  size  of  an  English  walnut,  containing  an  offensive  material, 
caused  compression  of  the  trachea.     See  also  the  cases  referred  to  in  note  1,  p.  412. 
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neck,  gives  rise  to  it,  and  still  less  frequently  it  is  caused  by  mediastinal 
tumors.  The  s>/inptoi/ts  are  precisely  the  same  as  those  referred  to  under 
the  head  of  ''  stricture,''  and  the  diagnosis  between  the  two  affections  can 
often  only  be  arrived  at  by  careful  tracheoscopic  examination.  There  is 
little  to  be  said  on  the  subject  of  the  2)atholo<Jii  of  compression,  but  it 
may  be  remarked  that  the  pressure  often  actually  gives  rise  to  disease  of 
the  structures  constituting  the  walls  of  the  trachea.  In  advanced  cases 
there  is  hypertrophy  of  the  glandular  and  of  the  areolar  tissue.  The  mu- 
cous membrane  is  thrown  into  irregular  ridges,  and  the  cartilaginous 
structures  are  diminished  in  volume,  and  in  some  places  completely  ab- 
sorbed. '^h.Q  prognosis  varies  according  to  the  exact  site  of  the  narrow- 
ing, being,  of  course,  less  favorable  when  the  pressure  is  on  the  lower 
part  of  the  trachea.  The  only  treatinent  of  any  avail  consists  in  the  re- 
moval of  the  tumor  causing  compression,  or,  if  this  cannot  be  accomplished, 
in  the  performance  of  tracheotomy,  and  the  employment  of  Konig's  long 
flexible  canula  (page  3TG). 


TRACHEAL    PHTHISIS. 

Latin  Eq. — Phthisis  trachealis. 
French  Eq. — Phthisic  tracheale. 
German  Eq. — Trachealschwindsucht. 
Italian  Eq. — Tisi  della  trachea. 

Definition. — A  chronic  affection  of  the  trachea  characterized  by  tume- 
faction and  ulceration  of  the  softer  structures,  and  sometimes  by  exposure 
and  destruction  of  the  cartilages,  arising  from  a  local  deposit  of  tubercle, 
which  is  probably  always  preceded  by  a  similar  disease  of  the  lungs. 

Etiology. — The  previous  existence  of  pulmonary  phthisis  must  be  re- 
garded as  the  exciting  cause  of  the  tracheal  affection,  but  the  manner  in 
which  it  operates  is  unknown.  Hitherto  the  affection  has  received  but 
little  attention,  though  a  few  cases  have  been  reported  by  Louis,'  Wilks,' 
and  others.  The  comparative  unimportance  of  the  affection  is  probably 
the  reason  why  it  has  attracted  so  little  attention,  for  it  is  by  no  means 
uncommon.  Tlius,  out  of  1,236  cases  of  pulmonary  phthisis  occurring  at 
the  Pathological  Institute  of  the  University  of  Leipzig  *  there  were  99 
cases  of  ulceration  of  the  trachea,  in  80  of  which  the  larynx  was  at  the 
same  time  affected.  In  100  autopsies  of  laryngeal  phthisis  I  found  27  ex- 
amples of  ulceration  of  the  trachea,  which  gives  a  rather  larger  proportion. 
Of  these  27,  17  were  males  and  10  females.  In  13  cases  of  tracheal 
phthisis  (uncomplicated  by  a  laryngeal  affection),  9  were  males  and  4  fe- 
males. All  the  cases  occurred  between  the  ages  of  24  and  47.  With  re- 
gard to  the  general  etiology  of  the  subject,  the  reader  is  referred  to  the 
causes  of  laryngeal  phthisis  (page  207). 

Symptoms. — The  phenomena  due  to  the  tracheal  affection  are  gener- 

'  Researches  on  Phthisis,  Syd.  Soc.  Trans.,  by  Dr.  Walshe,  1844,  pp.  263,  268. 
'  Guy's  Hospital  Reports,  vol.  xv.  p.  8. 
'  Heinze  :  Op.  cit. 
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ally  masked  by  the  more  objective  symptoms  of  the  coexistent  pulmo- 
nary and  laryngeal  diseases,  and  it  is  only  occasionally  that  the  tracheal 
affection  is  noticed  during  life.  Anaemia  of  the  mucous  membrane,  which 
has  been  observed  as  a  precursor  of  laryngeal  phthisis  (seepage  270),  may 
sometimes  be  noticed  in  the  trachea.  As  the  disease  progresses  ulcers 
can  be  seen  on  the  anterior  wall  of  the  tube.  In  the  early  stages  there  is 
nothing,  except  their  intractability,  to  distinguish  these  ulcers  from  those 
which  are  due  to  catarrh,  but  in  severe  cases  the  denudation  of  the  car- 
tilages and  their  necrotic  appearance  is  characteristic.  In  two  cases  (un- 
complicated by  laryngeal  phthisis)  which  have  come  under  my  notice, 
inspiratory  dyspnoea  was  a  marked  symptom.  There  is,  generally,  a  con- 
siderable amount  of  expectoration  and  cough  ;  but  in  the  presence  of  the 
pulmonary  affection,  it  is  not  possible  to  tell  how  far  these  symptoms  de- 
pend on  the  condition  of  the  trachea. 

Pathology. — The  histological  changes  which  take  place  in  tracheal 
phthisis  are,  probably,  similar  to  those  which  have  been  described  in  con- 
nection with  the  laryngeal  affection  (see  page  274).  The  ulcers  vary  in 
size  and  depth,  being  generally  of  round  or  oval  shape,  and  measuring 
from  a  millimetre  to  a  centimetre  in  diameter,  the  most  common  size  be- 
ing from  two  to  four  millimetres.  They  are  far  more  common  on  the  pos- 
terior wall  than  at  any  other  part,  and  more  numerous  at  the  lower  than 
the  upper  portion  of  the  trachea. 

Diagnosis. — The  existence  of  the  disease  can  only  be  arrived  at  dur- 
ing life  with  approximate  certaint\',  by  discovering  evidences  of  pulmon- 
ary phthisis  ;  but  even  under  these  circumstances,  it  must  not  be  forg-ot- 
ten  that  catarrhal  ulceration  of  the  trachea  may  coexist  with  true  pul- 
monary phthisis.  The  possibility  of  the  simultaneous  occurrence  of  a 
syphilitic  stricture  of  the  trachea  and  a  deposit  of  tubercles  in  the  lungs 
must  also  be  borne  in  mind. 

Prognosis. — Except  in  those  cases  where  the  disease  leads  to  destruc- 
tion of  the  cartilages,  it,  probably,  but  little  affects  the  issue  of  the  com- 
plaint. Of  course,  however,  where  the  cartilages  are  exposed  and  project 
into  the  trachea,  some  stenosis  may  result,  and  the  fatal  termination  be 
hastened. 

Treatment. — Soothing  inhalations  and  sedative  insufflations  are  some- 
times required,  but,  as  a  rule,  the  disease  calls  for  little  interference.  In 
those  rare  cases,  however,  in  which  the  affection  causes  narrowing  of  the 
upper  part  of  the  tracheal  canal,  tracheotomy  may  prolong  a  miserable 
existence  for  a  few  weeks  or  months. 


WOUNDS  OF  THE  TRACHEA. 

Latin  Eq. — Vulnera  tracheje. 
F'rench  Eq. — Plaies  de  la  trachee. 
German  Eq. — Wunden  der  Trachea. 
Italian  Eq. — Ferite  della  trachea. 

Definition. — Wounds  of  the  trachea  of  an  incised,  punctured,  or  con- 
tused character,  with  or  without  wound  of  the  integument,  generally  giv- 
ing rise  to  subcutaneous  emphysema  and  considerable  dyspnoea. 
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Etiology. — Incised  avouiuIs  are  generally  of  a  suicidal  origin,  whih^t 
those  of  a  punctured  character  may  be  inflicted  by  sword '  or  bayonet,  or 
indeed  by  any  sharp  instrument.'  Contused  wounds  are  rare,  and  are 
usually  complicated  by  great  injury  of  the  larynx  ^  the  cartilages  of  the 
windpipe  are  often  crushed,  and  the  accident  is  generally  described  as 
fracticre  of  the  tracheal  cartilages.  Gurlt '  has  collected  nine  examples, 
in  four  of  which  the  trachea  alone  was  damaged.  When  the  tracheal 
rings  are  torn  apart,  or  the  trachea  is  detached  from  the  cricoid  cartilage, 
the  accident  is  usually  reported  as  rupture  of  the  trachea.  It  will  be  easily 
understood  that  these  severe  injuries  may  occur  in  many  different  ways. 
Sometimes  they  result  from  the  kicks  *  of  horses  or  men.  Atlee  *  has  re- 
ported a  case  in  which  a  boy  fell  on  a  curb-stone,  striking  his  neck  against 
a  scraper;  and  Drumiuoiid  ^  has  related  an  instance  in  which  an  aged 
woman  fell  forward  and  struck  her  neck  against  one  of  the  upright  spin- 
dles of  the  back  of  a  chair  from  which  the  top  transverse  rail  was  missing. 
In  the  case  of  a  man  recently  sent  to  me  by  Mr.  Stretton,  of  Kiddermin- 
ster, the  left  side  of  the  trachea  opposite  the  fourth  and  fifth  rings  was 
forced  slightly  inward,  and  the  inferior  cornu  of  the  thyroid  cartilage  dis- 
located forward  by  a  trivial  accidental  blow  with  the  side  of  the  unclosed 
hand.  In  a  case  '  recorded  by  Long  the  patient  was  caught  between  two 
railway  buffers.  Professor  Gross'  has  reported  a  case  in  which  rupture 
of  the  trachea  resulted  from  violent  inspiratory  efforts  to  relieve  the  dysp- 
nrea  caused  by  the  pressure  of  a  large  thoracic  aneurism,  and  Gurlt '  men- 
tions another  in  wliich  a  similar  accident  occurred  to  an  infant  under  two 
3'ears  of  age  who  kept  tossing  his  head  violently  about  during  an  attack 
of  bronchitis. 

Si/nijytoms. — The  symptoms  vary  according  to  the  nature  and  intensity 
of  the  injury.  Dyspnoea  is  the  most  common  phenomenon,  but  there  is 
frequently  spitting  of  blood,  and  extensive  emphysema  of  the  areolar  tis- 
sue is  also  very  often  present.  Ambrose  Pare  described  a  case  in  which 
"  the  wind  went  forth  from  the  wound  over  the  whole  body,  so  that  the 
patient  could  not  articulate  in  the  least."  There  is  often  abrasion  of  the 
surface  of  the  neck,  and  not  unfrequently  the  larynx  is  injured.  Occa- 
sionally the  trachea  is  torn  through  transversely.  These  cases  generally 
terminate  fatally,  but  Long's  patient  recovered."* 

'  Ambroise  Pare  :  CEuvres  Completes,  par  Malgaigne,  4  liv.  8,  chap.  xxx. 

*  Atlee :  Amer.  Journ.  Med.  Sci.,  Ibiy,  p.  433;  a  case  in  which  a  boy  punctured 
his  trachea  with  the  point  of  closed  scissors  ;  emphysema  ensued,  but  the  child  recov- 
ered. 

'  Handbuch  der  Knochenbriiche,  p.  31 G  et  seq.  In  injecting  bronchocele,  I  have, 
on  three  occasions,  penetrated  the  trachea.  This  accident  is,  however,  excessively 
rare,  as  I  must  have  injected  bronchoceles  at  least  5,()0()  times.  On  two  occasions  no 
inconvenience  resulted,  the  patient  merely  expectorating  a  little  iodine,  but  in  a  third 
case,  in  which  an  exploratory  trochar  was  used  on  a  boy  twelve  j'ears  of  ago,  persist- 
ent hicmoptysis  instantly  arose.  An  attempt  was  made  to  arrest  the  hemorrhage  by 
the  inhalation  of  a  tannic  acid  spray,  but  it  jirnduced  no  effect.  About  a  quarter  of  an 
hour  from  the  time  of  the  accident  I  injected  a  few  drops  of  perchloride  of  iron 
through  the  small  opening  in  the  thyroid  gland,  and  the  bleeding  was  irnmediately 
arrested.     It  is  worthy  of  remark  tlia*^  no  hemorrhage  took  place  externally. 

^O'Brien:  Edin.  Med.  and  Surg.  .Journ.,  vol.  xviii.  Kohertson:  Lancet,  September 
6,  1856.      Hunt :   Amer.  Journ.  Med.  Sci.,  April,  1«66,  p.  378. 

^  Amer.  .Jour.  Med.  Sci.,  January,  1858. 

«  Brit.  Med.  Journ.,  December  28,  1872. 

•"  Med   Times.  May  10,  1S5(). 

*■  Pathological  Anatomy,  third  edition,  1857.  p.  404. 

»  Op.  cit.  "»  Op.  cit. 
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Diagnosis. — An  accident  being  known  to  have  occurred,  there  can  be 
little  difficulty  in  arriving  at  the  diagnosis.  Accurate  information  will,  no 
doubt,  in  future  cases,  be  sometimes  obtained  with  the  aid  of  the  laryngo- 
scope, but,  as  a  rule,  the  external  contusion  and  other  symptoms  render 
the  diagnosis  very  easy. 

Prognosis. — The  prospect  of  the  patient  depends  on  the  nature  of  the 
injury  and  on  the  complications  which  may  be  present.  Extensive  con- 
tusions add  greatly  to  the  risk  of  a  wound  in  the  trachea.  On  the  other 
hand,  punctured  and  incised  wounds  often  do  well. 

Pathology. — The  pathology  of  the  disease  depends  on  the  amount  and 
kind  of  injury  which  has  been  inflicted. 

Treatment. — In  injuries  accompanied  with  much  contusion  tracheo- 
tomy is  almost  always  necessary.  Even  if  not  urgently  called  for,  it  can 
add  little  to  the  risk  of  the  patient,  and  may  be  the  means  of  warding  off 
the  danger  of  a  sudden  access  of  spasm.  In  very  slight  wounds,  where  it 
is  thought  tracheotomy  may  be  omitted  without  risk,  the  patient  should 
be  kept  in  bed  in  a  state  of  absolute  quietude,  especially  in  the  case  of  chil- 
dren, for  it  must  not  be  forgotten  that  the  least  struggle,  such  as  might 
occur  in  giving  medicine,  may  convert  a  slight  wound  into  an  extensive 
rupture,  and  thus  bring  about  fatal  results.' 

Suicidal  wounds  of  the  trachea  will  be  considered  in  the  article  on 
"  Cut  Throat  "—(Vol.  II.). 


Broxchotomy,  including  Tracheotomy  and  (Crico-tiiyroid) 
Laryngotomy. 

The  older  physicians  used  the  word  "  Bronchotomy  "  as  a  general  term 
for  the  various  operations  by  which  the  air-passages  are  laid  open,  and  un- 
der this  head  may  be  included  thyrotomy  («'.  e.,  laryngotomy,  by  median 
section  of  the  thyroid  cartilage),  laryngotomy,  as  the  term  is  understood 
in  this  country  («.  e.,  an  opening  through  the  crico-thyroid  membrane), 
tracheotomy,  in  which  the  trachea  is  opened,  and  laryngo-tracheotomy,  in 
which  both  larynx  and  trachea  are  cut  into — an  operation  seldom  per- 
formed. The  subject  of  thyrotomy  has  been  considered  in  discussing  the 
treatment  of  laryngeal  growths  (page  23G)  and  the  other  operations  will 
be  presently  described.  In  dealing  with  the  history  of  laryngo-tracheal 
operations,  it  would  be  inadvisable  to  separate  them,  whilst  the  prepara- 
tory stages  and  subsequent  precautions  are  nearly  the  same  in  all  cases. 
Hence  it  is  convenient  to  consider  under  the  ancient  term  of  "  Bronchot- 
omy," the  history  of  the  operation,  the  indications  for  its  performance, 
the  use  of  antesthetics,  the  various  accessory  appliances  required  in  con- 
nection with  the  operation,  the  duties  of  assistants,  the  position  of  the 
patient  and  that  of  the  operator,  and  the  after-treatment. 

History."' — Tracheotomy  dates  from  about  100  B.C.,  and  Galen  °  states 

'  See  Atlee's  first  case. 

'  In  dealinof  with  this  subject,  I  have  made  considerable  use  of  Sprengel's  Ge- 
schichte  der  Chirurgie,  Halle,  1805,  but  I  have  traced  a  large  number  of  Spreugel's 
references  to  their  original  sources,  and  I  find  that  many  of  them  do  not  correspond 
with  those  griven  by  that  author.  I  have  also  omitted  some  of  Spreugel's  authorities 
on  account  of  their  comparative  unimportance,  and  added  the  names  of  several  which 
had  escaped  his  notice. 

2  Opera  Omnia  quje  extant.   De  Bronchotomia.   Venetiis,  1562. 
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that  Asclepiades,  of  Bithynia,  was  tlie  first  to  perform  It.  Arot.Tus,'  ia 
the  first  century,  condemned  the  operation  on  the  ground  that  wounds  of 
cartilages  cannot  heal  ;  and  Coelius  Aurelianus,''  nearly  three  hundred 
years  later,  agreed  with  AretPeus.  Paulus  yEgineta,'  who  lived  in  the  sev- 
enth century,  seems  to  have  repeatedly  opened  the  windpipe,  and  he  also 
states  that  Antyllus,  of  Rome  (a.d.  340),  made  a  transverse  incision  in- 
to the  trachea  between  its  third  and  fourth  rings,  and  drew  the  cartilages 
apart  with  hooks  ;  as  soon  as  the  patient  breathed  more  freely,  he  sewed 
the  edges  of  the  wound  together  again.  The  Arabians  were  never  great 
as  surgeons,  and  we  find  that  traclieotomy  was  referred  to  by  Abu  '1 
Kasem  *  and  Ebn  Zohr'  only  as  a  possibility.  Science,  like  literature  and 
art,  was  soon  overwhelmed  by  the  barbarism  of  the  dark  ages,  and  it  was 
not  until  the  revival  of  learning  in  the  fourteenth  century  that  we  again 
hear  of  the  operation  of  tracheotomy.  At  that  time  Guido  de  Cauliaco  ° 
attempted  to  introduce  it.  In  the  first  lialf  of  the  sixteenth  century,  a 
Florentine  physician,  Benivieni,'  performed  it  successfully,  and  it  was  un- 
dertaken about  this  time  both  by  Gulielmo  de  Saliceto  *  in  a  case  of  an- 
gina, and  by  Rolandi,*  a  Bolognese  professor,  to  relieve  stenosis  produced 
by  a  laryngeal  abscess.  In  1546  Musa  Brassarolo,"*  of  Ferrara,  performed 
the  operation  successfully,  and  fifty  years  later  Sanatorius  "  for  the  first 
time  used  a  trochar,  and  left  a  canula  three  days  in  the  wound.  Ambroise 
Pare  '*  opened  the  trachea  by  means  of  a  transverse  incision  in  a  case  of 
angina,  but  he  was  opposed  to  a  division  of  the  rings  of  the  trachea  them- 
selves. An  important  improvement  was  made  somewhat  later  in  tliis  cen- 
tury by  Fabricius  ab  Aquapendente,'^  wlio  operated  successfully  in  cases 
where  foreign  bodies  were  impacted  in  the  larynx,  and  "  when  that  tube 
was  clogged  with  viscid  mucus."  He  made  a  vertical  incision  through  the 
tissues,  and  in  order  to  avoid  the  danger  of  the  tube  falling  down  the 
windpipe,  introduced  a  canula  with  wings.  His  pupil,  Casserius,'^  made  a 
very  important  improvement  in  introducing  a  canula  with  a  curve  corre- 
sponding to  the  arc  of  a  quadrant,  and  he  also  tied  the  canula  in  position 
with  tapes.  The  improvement  in  the  shape  of  the  instrument,  however, 
was  soon  lost  sight  of,  and  the  straight  tube  long  remained  in  use.  In  the 
early  part  of  the  seventeenth  century  Habicot,'^  of  Paris,  performed  tra- 
cheotomy with  considerable  success  in  inflammation  of  the  larynx,  and  in 
Naples,  Severinus"'  opened  the  trachea  in  a  severe  case  of  mumps;  shortly 
afterward   Kenatus  Moreau  "  performed  the  operation  under  similar  cir- 


'  De  Cur.  Acut.  Morb. ,  i.  i.  c.  7. 

*  De  Morb.  Acut..  liii.  c.  4. 

2  De  re  Medica  Opus  ;  Operationes,  Paris,  1532. 
"Chirur-r.,  lib.  ii.  f.  48,  p.  227. 
'Theisir.  lib.  i.  c.  14,  f.  15d. 

*  Min'retoii.'ianlt :   La  Grande  Chirnrgic,  Paris,  lOR^. 

■*  De  Abditis  Morborntn  ac  Sanatioimin  causis.  cuin  Galeni,  etc.,  Basil,  1528. 

*  Linharb  :  Compcnd.  der  chir.  Operatioiilcbre,  11S77. 
'Ibid. 

'"Comment,  in  Hipp,  de  Vict.  Acut.,  iv.  p.  120,  Lupd.  1543,  12. 
"Malavicini:  Util.  Collect.  Med.  Phys.,  Venet.,  1(;82. 
'-Opera  Chirurfjfica.  Uffenbach's  Thes.  der  Chirurg.,  Francof. ,  1010. 
'3  Opera  Cbirurijica,  Francof..  1020. 
'■•De  Vocis  ot  Auditus  Organo,  Ferrara,  1000. 

"  Sur  la  bronchotomie,  vulgaireraent  dicte  laryngotomie,  ou  perforation  de  flfite 
au  tuyau  du  jioulmon,  Paris,  1020. 

'^De  efficaci  Medicina  Chirurg.  effioacis.  pars  ii.  cap.  xl.  p.  93. 

"  Episc.  de  Laryngotomia,  1G4G.     This  memoir  is  cited  by  Heister,  op.  cit. 
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cumstances.  Various  sug^gestions  were  made  by  Scultetus,'  Verduc/  Dio- 
nis,'  and  Garengeot,*  whilst  Dekkerus,*  of  Leyden,  was  the  first  to  recom- 
mend a  cutting  trochar.  In  the  middle  of  the  eighteenth  century  Det- 
hartig'  employed  the  operation  of  bronchotomy  in  cases  of  drowning. 
An  important  advance  was  made  in  the  second  half  of  the  eighteenth 
century,  when  George  Martin  '  introduced  the  double  canula.  This  valu- 
able suggestion  was,  however,  soon  forgotten.  The  advocacy  of  trache- 
otomy by  Louis,*  especially  in  the  case  of  foreign  bodies  in  the  air-pas- 
sages, was  most  judicious,  but  many  practitioners  opposed  the  operation 
as  very  dangerous.  The  learned  Van  Swieten,^  who  was  amongst  the  op- 
ponents of  the  operation,  nevertheless  recognized  the  value  of  Martin's 
inner  tube.  Soon  after,  we  find  the  operation  mentioned  by  Le  Dran,'* 
Plainer,"  and  Sharp. '^  The  last  named  surgeon,  however,  looked  upon  it 
as  useless  and  dangerous  in  inflammation  of  the  air-passages,  and  only 
advisable  in  cases  where  a  bronchocele  pressed  on  the  windpipe.  Bau- 
chot,'''  apparently  unacquainted  with  Dekkerus'  instrument,  introduced  a 
similar  tracheotome,  and  Heister '^  described  the  operation  accurately,  and 
employed  a  straight  tube  and  trochar  ;  he  gave  illustrations  both  of  liis 
own  instrument  and  of  that  of  Dekkerus,  and  was  the  first  surgeon  who 
used  the  term  "  tracheotomy."  Richter  "^  recommended  the  operation  in 
the  case  of  large  nasal  and  pharyngeal  polypi,  in  severe  inflammation  of 
the  tongue,  and  in  cases  where  the  tonsils  were  greatly  swollen.  Desault  "* 
insisted  on  the  value  of  laryngotomy  in  cases  where  foreign  bodies  were 
impacted  in  the  larynx,  but  Home  "  was  the  first  to  recommend  tracheot- 
omy in  croup  ;  he  was  soon  supported  by  Crawford,'^  Chaussier," 
Schwilgue,""  and  others.  Shortly  afterward  Vicq  d'Azyr  ■■^' wrote  a  memoir 
advocating  crico-thyroid  laryngotomy,  and  was  strongly  seconded  by 
Fourcroy.''^  In  the  year  1782,  John  Andrews,'^^  a  London  surgeon,  per- 
formed tracheotomy  successfull3\  In  the  year  1825  Bretonneau,'^*  who  had 
previously  operated  with  fatal  results,  opened  the  windpipe  of  a  child 
suffering  from  diphtheria.     The  case  recovered,  and  in  1833  Trousseau  " 

'  Armarnentarium  Chirurgicum.  Amstelodami,  1672,  p.  127. 

'^  Operai.  de  Chirurg.,  Paris,  17Uo,  p.  221. 

=  Ibid.,  1708,  p.  ;;29. 

*Ibid.,  1720.  vol.  i.  p.  491. 

^Exercitat.  Pract.,  Lug.  d.  Bat.,  1G94,  p.  241. 

^Haller:  Diss.  (Jhirnrg.,  vol.  ii.  pp.  4o8-439. 

'Philosoph.  Trans.,  vol.  vi. 

^Memoire  sur  la  Bronchotomie,  Mem.  de  I'Academ.  Roy.  de  Chir.,  1760. 

^Cominentar.  in  Hermann  Boerhavii  Aphorism.,  Aph.  813,  etc.,  1741-43. 
'"Operat.  de  Chirurg.,  Paris,  1742,  p.  219. 
"Institut.  Chirurg.  Rationalis,  Lipsia;,  17.58,  p.  827. 

'^  A  Treatise  of  the  Operations  of  Surgery,  4th  edit.,  London,  1761,  p.  187. 
'^Momoires  de  l'A<'ad.  de  Chir.,  vol.  iv.  p.  506. 
'•'A  General  Syf-tem  of  Surgery,  part  ii.  chap.  cii. ,  London,  1743. 
'^Max  Schiiller:   Deutsche  Chirurgie,  Lief.  37,  p.  4. 
'«CEuvres  Chirurg  ,  Paris,  1812,  vol.  ii.  p.  23(i. 

"  An  Enquiry  into  the  Nature.  Causes,  and  Cure  of  Croup,  Edin.,  1765. 
'^Dis.sert.  de  Cyn.-mche  Stridula,  Edinbourg,  1771. 
"Nauche  :  Pyr,;tologie  de  Selle,  Paris,  1800. 
^''Reoueil  d'Observ.  et  des  Faits  relat.  au  Croup,  Paris,  1808. 
"  Soc.  Roy.  de  Med.,  T.  i.  1776. 

''^De  Nova  LaryngotomiEe  Methodo,  Th.  Paris,  1779. 

^^  Borsieri's  Institutes.     The  information  is  contained  in  a  letter  addressed  by  An- 
drews to  Borsieri. 

''^  Des  Intlam.  Spc'ciales  du  tissu  Muqueux,  Paris,  1826. 
*^  Clinique  Mudicale. 
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had  a  similar  success.  Tlie  unbounded  enthusiasm  of  the  latter  operator, 
liis  innuense  industry  and  careful  attention  to  details,  not  only  before  but 
durino-  and  after  the  operation,  soon  established  the  position  of  tracheot- 
omy in  modern  surgery.  It  was  not,  however,  till  twenty-five  years  later 
that  Koget '  joined  the  tube  to  its  shield  by  means  of  a  collar  permittiiig 
movement  between  the  two  parts.  Amongst  those  who  in  recent  times 
have  sought  to  modify  the  instruments,  to  improve  the  method  of  pro- 
cedure, to  determine  the  relative  merits  of  the  various  operations  on  the 
air-passages,  or  to  lay  down  more  clearly  the  indications  for  the  perform- 
ance of  these  operations,  may  be  particularly  mentioned  Millard,''  Chas- 
saignac,'  Maigaigne,*  Kuhn,"  Thompson,'^  Pitlia,^  Ulrich,*  Hueter,"  Barde- 
leben,'"  Fuller,"  Marsh,'"  and  Planchon.'"  In  18G8  Durham '■' introduced 
the  right-angled  canula,  and  since  then  Llewelyn  Thomas,'"  Solis  Cohen,'* 
Thornton,"  iiaker,'*  Sanne,"  and  Krishaber -Miave  contributed  their  ex- 
perience. The  most  complete  book,  however,  which  has  been  published 
in  recent  years  is  that  of  Dr.  Max  Schiiller,^'  which  has  just  appeared. 

In  reviewing  the  history  of  tracheotomy,  the  following  matters  are 
specially  worthy  of  attention:  (1)  The  idea  of  opening  the  trachea  in  very 
remote  times  and  its  general  acceptance  in  the  Renaissance  period;  (2) 
the  use  of  a  canula — a  straight  one — by  Sanatorius;  (3)  the  addition  of 
wings  acting  as  a  shield  to  prevent  the  canula  dropping  down  the  trachea 
by  Fabricius  ab  Aquapendente;  (4)  the  introduction  of  a  curved  tube  in- 
stead of  a  straight  one  by  Casserius;  (5)  the  invention  of  the  double  canula 
by  Martin;  (6)  the  articulation  of  the  tube  to  its  shield,  permitting  of 
movement  between  the  parts,  by  Roget;  and  (7)  the  use  of  angular  tubes 
(the  angles  of  which  are  of  course  eased  off)  by  Durham, 

Indications  for  Opening  the  Air -Passages. — Tracheotomy  and  its  kin- 
dred operations  may  be  performed  under  a  great  variet}'^  of  conditions, 
but  the  relief  of  immediate  or  prospective  dyspnoea  is  always  the  direct 
aim  of  the  operation."  As  this  subject  is  treated  with  considerable  detail 
in  the  various  text-books  of  surgery,  and  is  entered  into   at  some  length 

'  Archives  Gi'nerales  de  Mud.,  1859. 
"  Thise  de  Paris.      Paris,  1858. 

*  Le(;ons  sur  la  Trachootoinie,  Paris,  1869. 

^  Medecine  Operatoire,  Ed.  7me,  Paris,  1861,  pp.  535,  528. 

'  Die  kiinstliche  Eruflfnung  der  Obersten  Luftwege,  1864. 

« Lancet,  185:],  vol.  i.  p.  221. 

''  Beitr.  zur  WiArdigung  der  Bronchotomie.  Prag.  Vierteljahreschrift,  1857,  Bd.  i. 

*  Compendium  der  chir  Operatiouslelirc,  AVien,  1862,  p.  652. 
'  Pitha  u.  Billroth's  Handbuch.  vol.  iii. 

•oLehrb.  d.  Chirurg.,  Berlin,  1876,  vol.  iii.  pp.  496,  505. 

"  Trans,  of  Med.-Chir.  Soc,  1857,  vol.  xl.  p.  69  et  s«q. 

'2  St.  Barth.  Ho.sp.  Reports,  1867,  vol.  iii.  p.  .3:31. 

'■*  Faits  Cliniques  de  Laryngotomie,  Paris,  1869. 

'••  Holmes'  System  of  Surgery,  vol.  ii.  p.  497  et  seq. 

'*  Lancet,  Sept.  28,  1872. 

'*  Croup  in  its  relation  to  Tracheotomy,  Philadelphia,  1874. 

'*  Tracheolomy,  London,  1876. 

'"Lancet,  Dec.  2,  1876. 

"  Traite  de  la  Diphthi'rie,  Paris.  1877. 

2«Annales  des  Maladies  de  I'Oreille,  etc.,  1876-78. 

5'  Billroth  und  Luecke  :  Deutsche  Chirurgie;  Die  Tracheotomie,  Laryngotomie  und 
Extirpation  des  Kdilkopfes,  Stuttgart,  1880. 

'''  In  the  case  of  the  extraction  of  a  foreign  body,  its'  removal  is  no  doubt  the  im- 
mediate object  of  Ihe  operation,  but  still  it  falls  within  tlie  category  described  in  the 
text.  The  proper  method  of  procedure  in  these  cases  will  be  described  in  the  article 
devoted  to  the  subject. 
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in  many  articles  in  this  work,  it  can  only  be  referred  to  here  in  a  general 
way. 

The  question  which  always  arises  in  the  mind  of  the  young  surgeon  is 
whether  the  symptoms  are  sufficiently  urgent  to  render  the  operation 
necessary.  On  this  point  I  think  it  desirable  to  remark  that  the  indica- 
tion for  the  operation  is  to  be  looked  for  in  the  condition  of  the  thorax. 
It  is  the  recession  of  the  lower  part  of  the  sternum  and  contiguous  ribs, 
and  the  retraction  of  the  intercostal  spaces  and  clavicular  fossfe  at  each 
act  of  inspiration  which  call  for  tracheotomy,  and  the  operator  must  not 
wait  until  lividity  of  the  lips  and  blueness  of  the  finger  nails  prove  that 
the  blood  is  being  imperfectly  oxygenated.  It  is,  of  course,  especially  in 
acute  diseases  of  the  larynx  that  tracheotomy  yields  the  most  satisfactory 
results,  but  in  tracheal  affections  the  operation  often  assists  in  bringing 
about  a  cure.  When  the  disease  of  the  trachea,  however,  is  low  down,  as 
in  some  cases  of  tracheal  stricture  and  tracheal  compression,  the  operation 
is  useless.  It  is  true  that  great  skill  is  required  in  detecting  the  exact 
site  of  these  affections  (see  page  389),  but  it  is  better  in  a  doubtful  case 
to  operate  than  to  let  the  patient  die  without  making  any  effort  to  relieve 
him.  In  cases  of  aneurism  of  the  aorta,  the  operation  must,  as  a  rule, 
be  avoided,  but  where  that  disease  is  associated  with  spasm  of  the  glottis, 
or  with  complete  paralysis  of  one  of  the  abductors,  tracheotomy  may  be 
required  (see  Case  2,  page  31G).  It  would  seem  scarcely  necessary  to  call 
the  attention  of  even  the  most  inexperienced  to  the  subject  of  asthma, 
but  in  two  cases  I  have  been  requested  by  practitioners  to  perform  tra- 
cheotomy in  that  complaint,  bronchial  astlima  having  been  mistaken  for 
spasm  of  the  glottis.  In  reality,  however,  the  diagnosis  of  asthma  from 
laryngeal  and  tracheal  obstruction  is  very  simple.  In  the  latter  affections 
the  dyspncEa  is  alwa^-s  inspiratory,  whilst  in  asthma  it  is  mainly  expiratory, 
and  is  never  accompanied  with  that  retraction  of  the  chest-walls  whicli 
is  noticed  when  the  upper  air-passages  are  affected.  Further,  in  bronchial 
asthma  the  characteristic  sounds  are  moist  sibilant  rales,  heard  most  dis- 
tinctly in  expiration.  It  is  sometimes  difficult  to  distinguish  laryngeal 
dyspnoea  from  the  dyspnoea  of  tracheal  obstruction.  The  diagnostic  cri- 
teria of  the  former  are  an  up-and-down-movement  of  the  part  of  the  la- 
rynx, considerable  stridor,  and  generally  an  alteration  in  the  voice;  whilst 
tracheal  obstruction  is  characterized  by  a  peculiar  hissing  noise  (see  "Tra- 
cheal Stricture"),  caused  by  the  air  passing  through  the  narrowed  canal, 
and  an  absence  of  movement  on  the  part  of  the  larynx. 

The  Use  of  Ancpsthetics. — Notwithstanding  the  conclusion  arrived  at 
by  the  Committee  of  the  Medico-Chirurgical  Society,^  I  consider  that  the 
administration  of  chloroform  increases  the  risk  of  the  operation,  for  if 
any  blood  passes  down  the  trachea,  the  chance  of  suffocation  is  much 
greater  when  tlie  patient  is  unconscious.  I  have  myself  seen  two  cases 
in  which  this  accident  occurred  under  chloroform  with  a  fatal  result, 
whilst,  on  the  other  hand,  I  have  several  times  seen  life  saved  by  the 
active  efforts  of  the  patient  in  expectorating  blood.  General  anfesthesia 
should  therefore,  if  possible,  be  avoided,  and  indeed  in  adults  it  is  very 
seldom  required.  It  may,  however,  be  necessary  to  induce  it  in  the  case 
of  children,  in  order  to  prevent  their  violent  struggles,  when  the  operator 
is  alone  or  has  an  insufficient  number  of  assistants.  Owing  to  the  irri- 
tating effect  of  ether  qji  the  laryngeal  mucous  membrane,  chloroform 
should  be  employed  if  it  is  necessary  to  administer  a  general  anresthetic; 

'  Trans.  Med.-Chir.  Soc,  1864,  vol.  xlvii.  p.  333  et  seq. 
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local  anaesthesia,  t.  e.,  freezing  effected  with  the  ether  spray  is,  however, 
as  a  rule,  all  that  is  really  requisite. 

A^ccessory  Appliances. — The  following'  accessories  should  oe  at  hand, 
viz.,  a  freezing  apparatus  for  the  application  of  the  ether  spray;  small 
sponges  for  absorbing  the  blood;  tapes  for  Tying  in  the  canula;  a  bolster 
about  the  size  of  a  rolling  pin  tightly  packed  with  bran  for  placing  under 
the  patient's  neck,  a  faradic  battery  for  stimulating  the  respiratory  mus- 
cles in  case  the  respiration  should  become  feeble  after  the  tracliea  has 
been  opened,  and  bellows  for  effecting  artificial  respiration.  The  best 
instrument  of  the  kind  is  that  of  Dr.  Richardson.' 

Jjuties  of  Assistants. — It  is  sometimes  necessary  to  perform  the  opera- 
tion very  suddenly,  and  the  practitioner  may  even  find  himself  compelled 
to  open  the  windpipe  when  he  is  quite  alone  with  the  patient;  but  if  it 
is  possible  to  arrange  for  the  operation  beforehand  it  is  desirable  to  have 
three  assistants,  viz.,  one  to  freeze  the  neck  in  the  first  instance,  and 
afterward  to  sponge  the  wound;  another  to  maintain  the  head  perfectly 
steady  and  the  axis  of  the  neck  straight — a  condition  which  he  can  best 
secure  by  standing  behind  the  patient  and  placing  his  hands  on  either 
side  of  the  head,  with  the  fingers  below  the  jaw  ;  and  a  third  assistant 
may  be  required  to  secure  the  arms  and  legs  of  the  patient,  especially  in 
the  case  of  children. 

Position  of  the  Patieyit  and  the  Operator. — If  it  be  a  bright  day,  the 
patient  ishould  be  placed  opposite  the  window  in  the  recumbent  position, 
and  on  a  dark  day,  or  at  night,  the  strongest  available  means  of  illumina- 
tion should  be  employed;  in  the  later  stages  of  the  operation  the  frontal 
reflector  of  a  laryngoscope  is  often  of  great  service  in  throwing  the  light 
into  the  wound.  The  patient's  shoulders  should  be  raised  and  the  neck 
slightly  thrown  back  over  the  bolster  already  described*  In  some  instan- 
ces, when  the  recumbent  position  produces  dyspnoea,  the  operation  must 
be  performed  with  the  patient  sitting  upright.  The  most  convenient 
position  for  the  operator  is  on  the  right  side  of  the  patient.* 

Selection  of  a  Suitable  Canula. — The  advantages  of  a  right-angled 
tube  have  already  been  pointed  out  (page  373),  and  it  now  only  remains 
to  make  a  few  remarks  on  the  size  of  the  tube  to  be  selected.  For  adult 
men  a  No.  1  tube  should  be  chosen;  for  adult  women  No.  2;  for  boys 
and  girls  from  ten  to  fifteen  years  of  age  No.  3  generally  suffices,  though 
occasionally  No.  2  can  be  used;  under  ten  No.  4  can  generally  be  em- 
ployed, though  under  one  year  a  smaller  tube  may  be  required. 


Tracheotomy. 

As  already  explained  (page  3G6)  there  are  two  situations  in  which  the 
trachea  may  be  opened,  viz.,  above  and  below  the  isthmus  of  the  thyroid 
gland;  the  former  is  called  "superior  tracheotomy,"  the  latter  "inferior 

^        '  Med.  Times  and  Gaz.,  December  4,  18fi9. 

'  Wlieu  tracheotomy  is  i)erformed  for  tlie  purpose  of  plugjring  the  trachea  (as  va. 
the  case  of  serious  operations  on  the  tongue  or  jaws),  the  patient's  head,  supported  by 
an  assistant,  may  be  allowed  to  hang  over  the  end  of  the  operating  table.  His  mouth 
must  be  held  open  and  his  tongue  kept  well  out  witli  blunt  forceps.  The  operator. 
Bitting  opposite  the  head  of  the  patient,  makes  the  usual  incision  but  in  reverse 
(Rose:  .\rchiv  Klin,  (hir.,  Bd.  17,  1S74).  It  need  scarcely  be  remarked  that  this 
method  is  not  suited  for  cases  in  which  the  operation  is  performed  to  relieve  dyspnoea, 
20 
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tracheotomy,"  and  as  tlie  lower  operation  is  most  frequently  practised  in 
this  country,  it  will  be  fust  descrihed. 

Inferior  Tracheotomy. — There  are  three  stages  in  tracheotomy: 
First,  to  lay  bare  the  trachea;  secondly,  to  divide  it;  and,  thirdly,  to  in- 
sert the  canula. 

J'Yrst  Stage  of  Operation. — Before  making'  the  first  incision,  the  opera- 
tor should  inspect  the  neck,  and  notice  its  salient  points.  The  prominent 
thyroid  cartilage  can  generally  be  seen  and  always  felt.  The  cricoid  car- 
tilage is  also,  as  a  rule,  easily  perceived  with  the  fingers,  and  except  in 
the  case  of  very  fat  infants  the  rings  of  the  trachea  can  usually  be  made 
out.  In  performing  the  operation  two  cardinal  rules  should  always  be 
borne  in  mind,  viz.,  first,  to  operate  slowly,  and,  secondly,  to  use  the  knife 
as  little  as  possible,  except  for  the  first  incision  through  the  skin,  and  for 
the  final  division  of  the  rings  of  the  trachea.  These  rules,  however,  must 
of  course  be  ignored  when  the  dyspnoea  is  urgent.  Under  these  circum- 
stances it  may  be  necessary  to  plunge  the  knife  into  the  trachea  without 
any  preparatory  dissection.  The  integument  in  the  laryngo-tracheal  re- 
gion having  been  frozen,  an  incision  should  be  made  through  the  skin 
exactly  in  the  middle  line,  commencing  opposite  the  second  ring  of  the 
trachea  and  extending  downward  toward  the  sternum.  A  free  external 
incision  cannot  be  too  strongly  insisted  on,  not  only  because  it  facilitates 
the  subsequent  stages,  but  also  on  account  of  its  diminishing  the  risk  of 
subcutaneous  emphysema.  The  knife  always  penetrates  througli  the  outer 
layer  of  superficial  cervical  fascia,  and  the  deep  layer  comes  into  view.  On 
carefully  dividing  this  layer,  a  loose  areolar  tissue,  containing  more  or  less 
fat  and  generally  some  engorged  veins,  is  met  with.  At  this  stage  the 
isthmus  of  the  thyroid  gland  generally  comes  into  view  at  the  upper  part 
of  the  wound,  and  in  young  children  the  thymus  gland  is  sometimes  seen 
below.  In  proceeding  witli  the  operation,  the  point  of  the  knife  should, 
as  much  as  possible,  give  way  to  the  handle;  if  it  be  found  impossible  to 
avoiil  a  vein  it  should  be  divided  between  a  double  ligature.  It  is  at  this 
period  of  the  operation  that  arterial  hemorrhage  is  apt  to  occur,  though 
a  small  vessel  may  be  accidentally  opened  at  an  earlier  stage.  The  bleed- 
ing can  generally  be  readily  stopped  at  once  by  pressure,  or  by  the  appli- 
cation of  a  small  lump  of  ice,  but  if  these  measures  do  not  succeed  the 
vessel  must  be  tied  or  twisted.  If  a  ligature  is  applied  both  its  ends 
should  be  cut  short,  for  if  one  end  is  left  it  is  likely  to  be  torn  away  when 
the  canula  is  subsequently  introduced.  The  deep  layer  of  the  deep  cervi- 
cal fascia  may  require  the  point  of  the  knife,  but  it  can  as  often  be  cleared 
away  with  the  handle. 

Second  Stage. — When  the  tracheal  rings  have  been  well  exposed,  the 
operator  should  open  the  trachea  by  inserting  a  sharp  scalpel  exactly  in 
the  middle  line,  with  its  edge  directed  upward,  whilst  he  steadies  the  tube 
by  pressing  on  it  gently  but  firmly  with  the  forefinger  of  his  left  hand. 
Tiie  incision  should  be  made  through  two  or  three  rings,  and  whilst  suffi- 
cient force  must  be  used  to  penetrate  the  tough  mucous  membrane,  the 
knife  must  not  be  plunged  in  too  deeply,  for  fear  of  wounding  the  pos- 
terior wall  of  the  trachea.  If  the  trachea  is  strongly  ossified  and  the  knife 
will  not  divide  the  cartilages,  the  tracheal  bone  forceps  should  be  intro- 
duced through  the  small  opening  which  has  been  made  between  the  rings, 
and  then  carried  upward.  If  the  trachea  is  undergoing  rapid  up-and-down 
movements  it  is  a  good  plan  to  insert  a  tenaculum  into  its  upper  part,  just 
below  the  cricoid  cartilage,  and  to  draw  it  well  forward  before  the  incision 
is  made.     This  procedure  is  often  desirable  in  the  case  of  children,  owing 
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to  the  small  size  of  the  trachea.  Directly  the  trachea  is  divided  a  hissing 
noise  (caused  by  the  rapid  passage  of  air  tlirougli  the  narrow  opening')  is 
perceived.  At  the  same  time  there  is  frequently  spasmodic  irritation  of 
the  larA'nx  and  violent  coughing'. 

Third  tStaye. — Immediately  after  dividing  the  trachea  the  operator 
should  introduce  his  left  forefinger  into  the  tracheal  wound,  and  not  re- 
move it  until  he  has  inserted  the  canula.'  At  this  critical  moment  1  have 
often  seen  young-  surgeons  fail.  Sometimes  the  difficulty  arises  from  the 
tracheal  rings  not  liaving  been  sufficiently  divided,  sometimes  it  is  caused 
by  the  canula  being  pushed  into  the  tissues  of  the  neck  in  front  of  the 
trachea,  instead  of  into  the  trachea  itself.  If  the  opening  in  the  trachea 
is  too  small  it  should  be  slightly  enlarged  with  the  guarded  bistoury,  and 
a  second  attempt  made  to  insert  the  canula.  In  order  to  facilitate  the  in- 
troduction of  the  canula  some  surgeons  use  Trousseau's  dilator,  an  instru- 
ment somewhat  resembling  curved  forceps,  terminating  in  thickened  bulb- 
like points.  The  dilator  is  inserted  closed  into  the  wound,  and  is  then 
opened,  when  a  space  is  left  between  the  blades  through  which  the  canula 
can  be  introduced.  If,  however,  the  ordinary  canula  is  provided  with  a 
proper  pilot,  the  dilator  is  totally  unnecessar}'.  After  the  canula  has  been 
inserted,  the  operator  should  hold  it  in  position  until  it  is  firmly  secured 
with  tapes.  An  inner  tube  should  then  be  introduced  into  the  canula, 
and  the  edges  of  the  wound  above  and  below  the  tracheal  shield  brought 
together,  either  by  strips  of  plaster  or  stitches. 

Danxjers  during  the  Operation. — The  great  danger  during  the  opera- 
tion is  hemorrhage  after  the  trachea  has  been  opened,  but  before  the  ca- 
nula has  been  inserted.  This  risk  is  best  avoided  by  not  opening  the 
trachea  until  all  bleeding  has  been  arrested,  and  particularly  by  taking 
care  (by  previous  thorough  exposure  of  the  trachea)  that  no  vessel  is 
wounded  in  the  final  incision  which  lays  open  the  windpipe.  The  acci- 
dent not  un frequently  occurs  in  the  following  manner:  the  windpipe 
having  been  opened,  the  young  surgeon  has  perhaps  some  difficulty  in  in- 
serting the  canula;  he  is  accordingly  obliged  to  enlarge  the  first  opening, 
and  in  doing  so  wounds  a  vessel.  By  the  inspiratory  efforts  of  the  pa- 
tient blood  is  then  quickly  drawn  into  the  trachea  and  bronchi,  and  in  a 
few  seconds  the  patient  mav  be  on  the  verge  of  suffocation.  The  canula 
must  be  introduced  as  quickly  as  possible,  and  if  the  blood  is  not  quickly 
coughed  up,  the  surgeon  must  apply  his  moiith  to  the  orifice  of  the  tra- 
cheal tube  and  suck  out  the  blood,  unless  he  should  be  so  fortunate  as  to 
have  at  hand  an  apparatus  which  can  effect  a  similar  result  (page  401); 
if,  however,  the  surgeon  has  been  unable  to  introduce  the  canula  and  the 
patient  is  in  danger  of  being  suffocated  by  blood  pouring  down  the  tra- 
chea, Hueter's  suggestion,  that  a  flexible  catheter  should  be  passed  into 
the  windpipe  and  the  blood  sucked  up  through  it,  may  be  carried  out. 
Indeed,  even  if  the  canula  has  been  introduced,  it  is  sometimes  more  con- 
venient to  draw  the  blood  out  by  a  catheter  passed  through  the  canula 
than  by  applying  the  mouth  direct  to  the  latter.  It  is  when  blood  passes 
into  the  windpipe  that  artificial  respiration,  promptly,  steadily,  and  per- 
severingly  carried  out,  is  of  such  great  value,  often  rescuing  the  patient 
from  apparent  death.     But,  if  respiration  be  not  quickly  re-established, 


'  If  the  operation  has  been  performed  for  the  removal  of  a  foreign  body,  of  course 
no  canula  is  introduced,  but  the  sidos  of  the  trachea  are  held  open  by  retractors,  when 
on  coughing  the  patient  often  expels  the  foreiprn  body.  If  this  does  not  occur,  the 
oiTendiug  substance  has  to  be  searched  for  and  if  possible  extracted  (see  "  Foreign 
Bodies  in  the  Trachea"). 
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his  energy  must  be  stimulated  to  the  utmost  by  faradism.  A  strong  cur- 
rent should  be  used,  the  positive  electrode  being  placed  over  one  of  the 
pneuniogastric  nerves  in  the  neck,  and  the  negative  electrode  over  the 
thoracic  insertions  of  the  diaphragm,  whilst  the  intercostal  muscles  should. 
be  directly  stimulated.  As  a  possible  danger,  the  entrance  of  air  into  a 
vein  must  be  mentioned,  but  it  is  so  rare  an  accident  that  even  those  who 
have  had  the  largest  experience  in  tracheotomy  have  never  met  with  it. 
The  only  treatment  of  any  avail  consists  in  immediately  compressing  the 
vein  with  the  finger,  and  thus  preventing  the  further  entrance  of  air; 
stimulants  should  at  the  same  time  be  freely  administered,  and  the  action 
of  the  heart  promoted  by  a  strong  faradic  current. 

A-fter-treatnieiit. — As  soon  as  the  tracheal  canula  is  safely  secured  in 
the  windpipe,  the  after-treatment  must  be  considered.  Immediately  after 
the  operation  the  patient  should  be  propped  up  in  bed  or  supported  by  a 
bed-rest,  and  if  there  is  no  tendency  to  hemorrhage,  he  should  be  allowed 
to  go  to  sleep.  Previous  to  the  operation  there  has  frequently  been  sleep- 
lessness for  several  days  and  nights,  and,  as  soon  as  it  is  over,  the  ex- 
hausted patient  often  falls  into  a  long  and  refreshing  sleep.  Either  be- 
fore going  to  sleep,  or  as  soon  as  he  wakes,  the  patient  should  be  given 
some  beef-tea  or  milk,  and  if  there  is  much  depression  a  stimulant  may  be 
added;  and  as  liquids  have  a  tendency  to  pass  into  the  windpipe  he  should 
be  directed  to  swallow  very  carefully.  It  is  a  common  practice  to  sur- 
round the  patient  with  a  warm  moist  atmosphere,  by  means  of  a  steam 
kettle  or  other  apparatus,  but,  except  in  the  case  of  diphtheria,  I  do  not 
recommend  this  measure.  For  the  first  three  or  four  days  after  the  oper- 
ation the  patient  should  be  carefully  watched  by  a  competent  nurse,  who 
ought  to  know  how  to  remove  and  replace  the  inner  tube.  If  inspissated 
mucus  collects  in  the  canula  it  should  be  removed  with  a  feather  during 
the  first  few  hours  after  the  operation,  as  the  changing  the  inner  tube  at 
this  early  stage  is  apt  to  disturb  and  pain  the  patient.  It  is  better  not 
to  remove  the  outer  tube  until  the  third  or  fourth  day,  unless  it  causes 
great  inconvenience.      At  this  period  also  sutures  may  be  removed. 

Dangers  foUoioing  the  Operation. — The  most  important  dangers  fol- 
lowing tracheotomy  are:  syncope,  broncho-pneumonia,  secondary  hem- 
orrhage, general  emphysema,  cervical  cellulitis,  blocking  of  the  canula, 
displacement  of  the  canula,  and  ulceration,  etc.,  and  ulceration  of  the 
trachea.  These  dangers  will  now  be  briefly  passed  in  review.  Syncope 
is  most  to  be  feared  in  the  case  of  old  people  and  in  those  cases  in  which 
the  operation  has  been  too  long  postponed.  It  is  often  associated  with 
carbonic  acid  poisoning.  Broncho-pneumonia  must  be  especially  feared 
when  the  operation  is  performed  on  account  of  diphtheritic  inflammation 
of  the  throat  or  air-passages.  If  it  does  not  occur  in  the  first  three  or  four 
days  it  need  not  be  apprehended.  Secondary  hemorrhage  is  comparatively 
rare,  but  an  example  has  been  reported  by  Bockel,'  and  I  have  myself  met 
with  two  cases.  In  one  of  these  the  patient  was  operated  on  by  Mr.  Francis 
Mason  some  years  ago,  on  account  of  acute  laryngitis;  no  blood  was  lost 
during  the  operation,  but  the  patient  succumbed  a  few  days  afterward  from 
secondary  hemorrhage.  In  the  other  case  the  patient  was  a  man  sent  to 
me  by  Dr.  Mills,  of  Ipswich,  in  August,  1879,  on  whom  I  performed  supe- 
rior tracheotomy.  In  this  case,  although  the  hemorrhage  was  very  severe 
on  two  occasions  a  week  after  the  operation,  the  bleeding  was  ultimately 
arrested  by  the  internal  administration  of  ergot  of  rye.     It  is  exceedingly 

'  De  la  Tracheotomie  dans  le  Croup.     These  de  Strasbourg,  1867. 
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difficult  to  deal  with  these  cases  of  secondary  hemorrhag'e.  Of  course  if 
the  blood  is  pouring  fortli  when  the  surgeon  arrives,  he  must  endeavor  to 
tinel  the  bleeding  vessel,  if  necessary,  enlarging  the  wound  for  that  purpose; 
i)Ut  it  often  happens  that  though  the  hemorrhage  may  have  been  profuse, 
it  has  ceased  before  tiie  ])raetitioner  can  attend.  tinder  these  circum- 
stances the  wound  should  not  be  disturbed,  but  the  nurse  should  be  pro- 
vided with  a  styptic  solution  and  taught  how  to  apply  pressure  at  the 
bleeding  point,  in  the  event  of  a  recurrence  of  the  hemorrhage.  At  the 
same  time,  ergot  of  rye  should  be  either  administered  internally  or  in- 
jected subcutaneously.  Subcutaneous  emphysema  may  either  take  place 
during  the  operation  from  making  too  small  an  opening  in  the  windpipe, 
or  may  gradually  come  a  few  hours  after,  owing  to  the  tracheal  wound  not 
corresponding  to  that  in  the  integument,  but  being  made  on  one  side  of 
the  windpipe.  As  a  rule  it  soon  subsides  spontaneously,  and  it  is  rarely 
necessary  either  to  rectify  the  tracheal  wound  or  to  scarify  the  skin.  Cer- 
vical cellulitis  is  a  more  dangerous  but  a  much  rarer  accident.  It  occa- 
sionally results  from  using  too  great  violence  with  the  handle  of  the  knife 
(which  the  surgeon  very  properly  employs  to  a  considerable  extent,  in 
order  to  avoid  causing  hemorrhage  Avith 
the  blade);  and  it  is  also  not  unfrecjuently 
tlie  result  of  clumsiness  in  originally  in- 
serting the  canula,  the  young  surgeon 
sometimes  greatly  irritating  the  tissues 
whilst  trying  to  introduce  the  tube.  Should 
this  complication  arise,  it  must  be  treated 
on  ordinary  surgical  principles,  great  pains 
being  taken  to  prevent  the  burrowing  of 
pus  into  the  anterior  mediastinum.  In 
conclusion,  attention  must  be  called  to  the 
fact  that  the  tube  may  get  blocked  up  by 
inspissated  mucus  or  false  membrane,  or, 
becoming  displaced,  it  may  be  forced  out 
of  the  trachea,  and  lie  in  front  of  it  in  the 
tissues  of  the  neck.  These  complications 
are  the  result  of  carelessness,  and  ought 
never  to  occur.  Ulceration  of  the  trachea 
may  sometimes  take  place  as  the  result  of 
the  tube  not  fitting,  hut  this  is  an  accident 
which    I    have    never  known    to    happen 

when  a  right-angled  tube  has  been  used.  Fracture  of  the  canula,  and  its 
passage  into  the  trachea,  is  a  remote  contingency  which  cainiot  be  re- 
garded as  one  of  the  legitimate  dangers  of  tracheotomy.  The  subject  has 
been  briefly  referred  to  under  "  Foreign  Bodies  in  the  Trachea "  (page 
412). 

Superior  Tracheotomy — From  a  very  early  period  some  surgeons  have 
recommended  that  the  trachea  should  be  opened  above  the  isthmus,  but 
it  has  generally  been  considered,  in  the  case  of  children  at  least,  that  there 
was  not  sufficient  room  in  this  situation.  Latterly,  however,  the  opera- 
tion has  b.een  revived  with  some  modification  by  Professor  I5ose,'  and  it 
is  now  commonly  performed  in  Germany,  The  following  is  the  mode  of 
procedure:  a  longitudinal  incision  is  made  (Fig.  112,  a  b),  beginning 
over  the  middle  of  the  thvroid  cartilage  and  carried  downward  to  the 


FlO.   112. — Diinimrn   hliowiiij,'   the  Posi- 
tion of  the  Wounds  in  Bose's  Operation. 


Tracbeotomia  Sup, ,  Archiv  fur  Klin.  Chirurgie,  Bd.  xiv.  pp.  137,  147. 
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lower  border  of  the  proposed  tracheal  opening'.  This  incision  is  to  be 
carried  through  the  skin  and  the  subcutaneous  tissue  till  the  superior  layer 
of  the  deep  cervical  fascia  is  reached.  The  expansion  of  this  incision  is 
then  effected  by  means  of  a  spring  dilator  inserted  in  the  middle  of  the 
■wound,  and  a  horizontal  incision  (c  d),  about  half  an  inch  in  length,  cor- 
responding to  the  lower  border  of  the  crico-thyroid  membrane,  is  made 
through  the  superficial  layer  of  the  deep  cervical  fascia,  A  director  is 
then  inserted  from  above  between  the  deep  layer  of  the  deep  cervical  fas- 
cia and  the  cricoid  cartilage,  and  both  layers  of  fascia  and  everything 
which  is  between  them  (venous  plexus,  isthmus  of  the  thyroid  gland)  is 
carried  down  by  simply  raising  the  director.  The  whole  field  of  operation 
being  now  free,  the  opening  of  the  trachea  is  made  in  the  usual  vvay.  It 
is  highly  probable  that  on  account  of  its  much  greater  safety  this  opera- 
tion will  entirely  supersede  the  old  operation. 


Lakyngotomy  (Ckico-thyeoid). 

This  operation  was  originally  susrgested  by  Vicq  d'Azyr,'  was  subse- 
quently recommended  by  Fourcroy,'  Benjamin  Bell,'  Desault,^  Roux/  and 
Malgaigne,'  and  has  recently  been  advocated  by  Timothy  Holmes,'  Roser,* 
Krishaber,'  and  Choukry.'" 

The  arguments  against  laryngotomy  especially  brought  forward  with 
much  ability  by  Mr.  Marsh  "  are — (1)  That  the  crico-thyroid  space  does 
not  admit  a  sufficiently  large  tube;  (2)  that  the  insertion  of  a  canula 
through  the  crico-thyroid  membrane  interferes  with  the  integrity  of  the 
larynx,  and  prevents  the  proper  tension  of  the  vocal  cords;  (3)  that  the 
tube  in  this  situation  gives  rise  to  more  irritation;  and  (4)  that  the  reten- 
tion of  a  tube  in  the  crico-thyroid  space  is  apt  to  produce  serious  inflam- 
mation, and  even  necrosis  of  the  cartilages.  Most  of  these  dangers  are  of 
an  entirely  chimerical  kind,  and  the  measurements  of  Mr.  Timothy  Holmes 
show  that  the  lumen  of  the  cricoid  cartilage  is  so  much  greater  than  that 
of  the  glottis,  that  ample  breathing  room  can  be  obtained  by  an  opening 
through  the  crico-thyroid  membrane.  After  perusing  the  details  of  the 
operation  set  forth  in  the  next  paragraph,  it  will  be  seen  that  laryngot- 
omy is  a  very  easy  operation  as  compared  with  tracheotomy,  and  that  the 
fear  of  hemorrhage  may  be  almost  ignored.  Hence,  in  a  sudden  emergency 
where  suffocation  threatens,  this  operation  should  be  performed,  espe- 
cially if  the  practitioner  is  alone  with  the  patient. 

In  performing  the  operation  a  vertical  incision  should  be  made  in  the 
median  line  through  the  integument  commencing  over  the  centre  of  the  thy- 

'  Op.  cit. 

'  De  Nova  Laryngotomiae  Methodo,  Paris,  1779, 

*  System  of  Surgery,  178:5. 

*  (Euvres  (hirurgical.,  1818,  t.  ii.  p.  276. 

*  Archiv.  Med.,  18:J1,  1"-  s.  t.  xxvii.  p.  545. 
<M6d   Oper..  1.  ii.  p.  291. 

'  Diseases  of  Infancy  and  Childhood,  London,  1869,  p.  315, 

*  Path.  Chir.,  1S7(I,  p.  291. 

'  Annales  des  Maladies  de  I'Oreille,  etc.,  December,  1878. 

'"  De  la  Tracheotomie  et  de  la  Laryngotoraie  Intercrico-thyi'oidienne,  etc.  Th.  Paris, 
1878.  An  excellent  historical  sketch  of  the  operation  has  been  recently  published  by 
Dr.  Nicaise  (Annales  des  Malndies  de  I'Oreille,  etc.,  December,  1878),  to  which  I  am 
indebted  for  many  of  the  above  references. 

"  St.  Bart.  Hosp.  Rei-orts,  1867,  vol.  iiL  p,  331. 
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roid  cartilac^o,  and  extendinq-  downward  for  an  incli  to  an  inch  and  a  half. 
The  crico-thvroid  nienil)rane  should  tlieu  be  opened  by  a  transverse  inci- 
sion, the  crico-thyroid  artery  being-  puslied  on  one  side  by  the  forefinger 
of  the  left  hand.  On  dividing  tlie  superficial  layer  of  the  deep  cervical 
fascia,  a  plexus,  formed  by  the  crico-thyroid  veins,  comes  into  view,  which 
should  be  pushed  on  one  side;  more  rarely  an  extension  of  the  thyroid 
gland  is  seen  projecting  from  the  isthmus  up  to  the  crico-thyroid  space. 
If  present  this  structure  must  be  treated  in  tiie  same  way  as  the  veins. 
In  some  cases,  in  order  to  obtain  sutBcient  space,  it  is  necessary  to  make  a 
crucial  incision,  or  even  to  separate  the  membrane  from  the  thyroid  and 
cricoid  cartilages  at  every  point  of  connection.  The  canula  is  then  in- 
serted in  the  manner  already  described  in  speaking  of  tracheotomy.  As 
Vicq  d'Azyr  and  Fourcroy  first  pointed  out,  it  is  better  to  use  a  flattened 
tube,  that  is  to  say,  a  tube  with  an  oval  instead  of  a  circular  lumen,  the 
longer  diameter  of  the  tube  corresponding  to  the  transverse  diameter  of  the 
crico-thyroid  space. 

Lartngo-tkacheotomy. 

This  operation  consists  in  carrying  the  incision  through  the  crico-thy- 
roid membrane,  the  cricoid  cartilage,  and  the  first  one  or  two  rings  of  the 
trachea.  It  is  an  operation  which  is  very  seldom  performed,  except  for 
the  removal  of  a  large  growth  or  foreign  body  from  tlie  larynx. 


Ox  Thermo-Cautery  in  Laryngo-Tracheal  Operations. 

The  danger  of  hemorrhage  in  opening  the  trachea  has  always  been  a 
very  serious  feature  in  the  operation,  and  various  expedients  '  have  been 
adopted  with  a  view  of  preventing  it.  In  1870  Amussat  '  first  made  use 
of  galvanic  cautery  in  performing  tracheotomy,  but  he  did  not  publish 
the  result  till  1872,  when  Verneuil  '  reported  the  result  of  a  similar  oper- 
ation ;  in  187-1  Krishaber*  published  two  cases  in  which  he  had  adopted 
the  same  method  for  opening  the  trachea,  and  he  has  since  reported  three 
additional  cases,'  whilst  Tilleau,*  Voltolini,'  v.  Bruns,'  and  Bockel  ' 
have  also  recorded  similar  examples.  Recently  Paquelin's  thermo-caustic 
knife  has  been  used  by  Dr.  Poinsot,'"  of  Bordeaux.  It  appears  to  me 
that  the  use  of  thermo-cautery  for  opening  the  air-passages  merely  intro- 
duces an  unnecessary  complication  into  the  operation.  Although  it  re- 
duces the  chance  of  serious  hemorrhage  it  does  not  absolutely  prevent  it. 
According  to  some  experiments  made  by  M,  Nicaise  "  hemorrhage  does  not 

'  The  suergestion  of  M.  Gucrin  that  tracheotomy  should  be  performed  subcuta- 
neously,  and  that  of  M.  Chassaignac  that  the  operjition  should  be  carried  out  with 
the  ecruHeiir.  must  be  looked  upon  as  inf^enious  curiosiiics  of  surgery.  It  has  even 
been  recommended  by  Dufardin  (Kiihn,  loo.  cit.)  to  open  the  trachea  by  meana  of  a 
caustic  paste. 

■'  Bull,  de  Thcrapeutique,  1872,  p.  472. 

s  Bull,  de  I'Acad.  Mod..  1872,  p.  299. 

*  Meinoires  de  la  Socicte  de  Chirurgie,  1874. 

'  Annales  de.s  Maladies,  etc  ,  tome  ii.  p.  G7. 

«Gaz.  des.  H".p.,  1874,  p.  281. 

■"  Berl.  Klin.  Woch..  1872,  Nro.  41. 

8  Galvano-Chirurgie,  1870,  p.  54;  and  Paul  Bnins :  Berl.  Klin.  Woch.,  1872,  Nro.  53. 

'Ibid.,  December;]!,  1878. 

"•Lancet,  February  10,  1878. 

"  Annales  des  Maladies,  etc.,  December  31,  1878. 
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occur  when  arteries  having  a  diameter  of  half  a  millimetre  to  one  milli- 
metre are  divided  by  a  platinum  knife  heated  to  a  dull  red  color,  nor  when 
veins  of  a  somewhat  larger  diameter  are  opened,  but  if  vessels  of  greater  size 
are  cut  into,  blood  flows.  It  may  be  added  that  erysipelatous  inflammation 
sometimes  attacks  the  wound  as  the  result  of  the  burn.  Should  thermo- 
cautery be  employed  it  is  better  to  limit  its  use  to  the  soft  tissues,  and  when 
the  trachea  is  reached,  to  open  it  with  a  scalpel.  As  Krishaber  has  pointed 
out,  the  thermo-caustic  knife  should  not  be  pressed  heavily  against  the 
skin,  but  a  succession  of  light  touches  should  be  made. 


Withdrawal  of  the  Canula. 

When  tracheotomy  is  performed  on  account  of  acute  disease,  it  is  ex- 
tremely important,  especially  in  the  case  of  children,  to  dispense  with 
the  canula  as  soon  as  the  laryngeal  obstruction  has  passed  away  ;  for  if 
the  canula  is  retained  too  long  it  is  sometimes  difficult,  if  not  impossible, 
to  do  without  it.  This  difficulty  may  arise  from  several  causes  :  thus,  on 
closing  the  tracheal  wound,  the  passage  of  air  through  the  lar\'nx  may 
give  rise  to  spasm  of  the  glottis,  or  the  abductors  of  the  vocal  cords  may 
have  become  paralyzed,  or  the  laryngeal  and  sublaryngeal  canal  may  have 
become  blocked  up  by  granulations  or  cicatricial  contraction,  or  possibly 
the  trachea  may  be  thrown  into  a  state  of  spasm,  or  its  walls  may  col- 
lapse. In  two  cases  which  have  come  under  my  own  notice  spasm  of  the 
glottis  appeared  to  be  the  essential  cause  of  the  difficulty  ;  both  the  pa- 
tients were  young  children,  and  in  both,  immediately  before  removing  the 
canula,  its  shining  surface  could  be  easily  seen  with  the  laryngoscope 
through  the  glottis,  showing  that  there  was  no  paralysis  of  the  abductors 
of  the  vocal  cords,  I  do  not,  however,  feel  absolutely  certain  as  to  the 
diagnosis  of  these  cases,  and  think  it  possible  that  the  dyspnoea  which 
arose  when  the  canula  was  removed  may  have  been  due  to  partial  collapse, 
or  even  to  spasm  of  the  tracheal  walls  above  the  canula.  One  of  these 
patients  ultimately  died,  but  no  post-mortem  was  permitted  ;  the  other 
case  passed  out  of  my  hands,  and  I  do  not  know  what  was  the  subsequent 
result.  Paralysis  of  the  laryngeal  muscles  (abductors)  was  first  stated 
by  Trousseau  '  to  be  a  cause  of  difficulty  in  withdrawing  the  tracheal 
canula.  That  this  condition  sometimes  actually  arises  after  tracheotomy 
has  been  proved  laryngoscopically  by  Gerhardt,'  but  I  believe  that  it  is 
exceedingly  rare,  and  that  most  of  the  cases  in  which  it  has  been  supposed 
to  exist,  have,  on  the  other  hand,  been  of  a  spasmodic  character.  There 
is  quite  an  extensive  bibliography  '  as  to  the  occurrence  of  granulations 
after  tracheotomy  in  the  supra-tracheal  region,  whilst  contruction  of  the 
laryngo-tracheal  canal,  and  the  union  of  its  opposite  walls,  are  by  no 
means  uncommon  in  tertiary  syphilis  of  this  region.  The  spasmodic  and 
paralytic  affections  can  be  best  treated  by  plugging  the  tube  for  increas- 
ing periods  of  time  and  administering  nervine  remedies  suitable  in  the 
opposite  conditions.  Granulations  can  be  easily  got  rid  of  by  passing 
gutta-percha  or  laminaria  bougies.*  Cicatricial  contractions  can  some- 
times be  overcome  to  some  extent  by  assiduous  dilatation,  but  they  gen- 
erally relapse  as  soon  as  the  treatment  is  discontinued. 

'  Seepacre  329.  'Ibid. 

'  Max  Schiiller  :  Op.  cit.  p.  19.  ■*  Thomas  Smith  :   Loc.  cit.  p.  230. 
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TRACHEOCELE. 

Latin  JEq. — Tumor  aerius  asperae  arteriae. 
French  Kq. — Tracheocele. 
German  Kq. — Tracheocele. 
Italian  Eq. — Tracheocele. 

Definition. — An  air-containing"  tumor  situated  on  the  front  of  the  neck, 
sometimes  unilateral,  sometimes  bilateral,  communicating  with  the  inte- 
rior of  the  trachea  by  a  small  opening. 

Etiology. — This  affection  is  very  rare,  but  cases  have  been  described 
by  Ammon,'  Behr,'  Kokitansky,'  Lize/  Gayet,''  Leriche,*  Furster,'  Guyon,* 
Devalz,'  Faucon,'"  Fischer,"  and  Eldridge  '*  of  Yokohama.  The  last  named 
physician,  in  addition  to  publishing  a  case  occurring  in  his  own  practice, 
has  collected  nearly  all  the  recorded  examples  of  the  disease,  and  has  writ- 
ten a  very  excellent  article  on  the  subject.  The  origin  of  the  disease  is 
extremely  obscure,  and  it  is  quite  possible  that  it  may  proceed  from  vari- 
ous causes.  There  can  be  no  doubt  that  in  rare  cases  it  is  due  to  imper- 
fect evolution,  either  from  defective  closure  of  one  of  the  bronchial  clefts, 
or  merely  from  feeble  development  of  one  of  the  intercartilaginous  spaces 
of  the  trachea.  In  two  cases  "  the  disease  existed  from  birth,  and  in  one 
of  these  two,  viz.,  that  of  v.  Gohl,  it  was  associated  with  an  irregular  de- 
velopment of  the  thyroid  gland.  More  often  the  affection  appears  to  be 
the  result  of  some  accidental  straining.  In  one  case  '*  it  appeared  to  origi- 
nate during  the  act  of  vomiting  ;  in  another'*  it  was  first  perceived  dur- 
ing an  attack  of  bronchitis  attended  with  violent  cough.  It  is  more  fre- 
quently met  with  in  men  than  in  women. 

Symptoms. — When  present,  tracheocele  can  scarcely  fail  to  be  recog- 
nized. During  ordinary  respiration  there  may  be  only  a  slight  fulness  in 
front  of  the  neck  ;  but  on  forced  expiration,  with  the  mouth  and  nose 
closed,  a  tense  tumor  becomes  apparent.  This  tumor  occupies  a  position 
corresponding  to  a  great  extent  to  that  of  the  thyroid  gland  ;  sometimes 
it  is  median,  sometimes  on  one  side,  whilst  occasionally  it  is  bilateral,  and 

'  De  augeborenen  chi.  Krankheiten.  etc.  Berlin,  1842,  p.  54.  Ammon  remarks: 
There  is  only  a  single  instance  of  cougeaital  tracheocele  on  record — a  case  very  imper- 
fectly ilescribed  by  Von  Gohl,  in  which  the  affection  was  complicated  with  bronchocele. 

*  VVochenschr.  f.  d.  ges    Heilkunde,  Berlin,  1886,  3G1,  308. 
8  Oest.  Jahrbiicher.  K?  Bd. 

*  Bull.  .^oc.  Chir.  .le  Paris.  1861,  p.  529  at  seq. 

*■  Compte  Hendu  de  la  Soc.  des  Sciences  Med.  de  Lyons,  1865-G,  t.  5. 

«  Ibid. .  18G8. 

^  Patholog.  Anat.,  vol.  ii.  p.  310. 

*  Gazette  Heb..  June  24,  1873. 

*  Gazette  des  Hop..  Nov.  8,  1873. 

'«  Archives  Mc-d.  Beiges.  Jan.  1874. 
"  Pitha  and  Billroth's  Handhuch,  Bd.  3. 
"  American  Jonrn.  of  Med.  Sci  .  July,  1870. 

'^  The  affection  was  observed  liy  Faiicon  in  one  of  his  rases,  in  a  child  a  year  and  a 
half  old.  but  it  had  existed  from  V)irt!i ;  the  other  case  is  that  of  v.  Gohl. 
'^  One  of  Faucon's  cases  :  Loc.  cit. 
'^  Devalz  :  Loc.  cit. 
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consists,  in  fact,  of  two  tumors.  In  one  instance  the  neck  measured  40.5 
centimetres  in  ordinary  res{)iration,  whilst  in  forced  expiration,  with  nose 
and  mouth  closed,  its  circumference  was  49  centimetres.'  By  pressure  ex- 
ternally, whilst  the  patient  stops  breathing  or  inspires,  the  tumor  can 
sometimes  be  effaced  or  prevented  from  forming,  but  as  the  communica- 
tion with  the  trachea  is  sometimes  at  the  back  of  that  tube,  it  cannot  al- 
ways be  commanded.  Sometimes  '  on  deep  inspiration  the  tumor  seems 
to  disappear  altogether,  but,  as  a  rule,  the  existence  of  the  sac  under  the 
skin  can  be  perceived  with  the  finger  even  when  it  is  not  distended.  A 
distinct  impulse  is  conveyed  to  the  sac  when  the  patient  coughs.  In  Dr. 
Eldridge's  case,  on  making  a  fine  opening  with  the  needle  into  the  sac,  a 
stream  of  air,  forcible  enough  to  extinguish  a  lighted  match,  was  emitted. 
In  one  of  Faucon's  cases,  the  tumor  was  tympanitic  on  percussion,  but  in 
most  cases  there  has  been  an  absence  of  resonance.  Dyspnoea  is  some- 
times experienced,  though  this  is  quite  the  exception.  When  present  it 
is  probably  an  accidental  complication  of  a  reflex  character,  but  it  may 
possihlv  be  due  to  the  compression  which  the  distended  tracheocele  exerts 
on  the  windpipe  when  it  is  itself  pressed  on  by  the  sterno-mastoid  mus- 
cle. Phonation  is,  as  a  rule,  generally  merely  weak,  but  in  the  case  re- 
ported bv  Devalz,  the  patient's  voice  underwent  a  peculiar  modification, 
"each  syllable  being  accompanied  with  a  soft  murmur,  which  prolonged 
the  true  laryngeal  sound,  and  surrounded  it  with  a  kind  of  sonorous  shad- 
ow ; "  the  sound  "  oiivouvou  "  (pronounced  as  in  French),  according  to 
Devalz,  gives  a  very  good  idea  of  tliis  whispering  noise. 

Pathology. — The  outer  covering  of  the  tumor  varies  as  regards  com- 
position and  thickness  according  as  it  remains  under  the  muscles,  or 
becomes  subcutaneous.  The  lining  wall  generally  resembles  mucous 
membrane,  and  the  sac  usually  contains  some  mucous  or  muco-purulent 
secretion. 

Diagnosis. — The  varying  size  of  the  tumor,  its  increase  on  forced  but 
obstructed  expiration,  and  the  impulse  conveyed  to  the  hand  when  placed 
upon  it,  leave  no  doubt  as  to  its  nature.  In  all  the  cases  recorded,  there 
is  only  one  in  which  the  diagnosis  was  not  at  once  arrived  at,  and  it 
probably  came  under  the  notice  of  a  practitioner  who  had  never  heard 
of  such  a  condition. 

Prognosis. — Tracheocele  does  not',  as  a  rule,  appear  to  be  attended 
•with  much  danger.  Where  it  originates  in  a  congenital  deficiency,  cure 
is  improbable;  but  when  it  has  arisen  from  a  violent  exertion,  it  is  likely 
either  to  be  cured  or  to  disappear  spontaneously. 

Treatment. — As  a  rule,  some  mechanical  appliance  for  preventing  the 
distention  and  progressive  development  of  the  tumor  is  all  that  is  re- 
quired. In  one  instance,  however,  the  sac  was  extirpated  under  the  im- 
pression that  the  tumor  (which  had  previously  been  opened  by  another 
surgeon  with  an  escharotic)  was  a  suppurating  cervical  gland.'  The  ul- 
timate result  of  this  case  is  not  stated,  but  the  dictum  of  Gayet,  that 
*'  surgical  interference  would  be  worse  than  the  disease,"  probably  de- 
serves general  acceptance. 

J  Eldridge :  Loc.  cit.  '  Gayet :  Loc.  cit.  '  Fischer :  Op.  cit. 
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FOREIGN   BODIES   IN   THE   TRACHEA.' 

Latin  Eq. — Corpora  adventitia  in  trachea. 
Erench  Eq. — Corps  etraii<^ers  dans  la  trachoe. 
German  Eq. — Fremde  Korper  in  der  Trachea. 
Italian  Eq. — Corpi  straniere  nella  trachea. 

Definition. — Foreign  substances  lodged  in  the  trachea,  most  com- 
monly gaining  access  to  that  canal  from  the  mouth  (after  having  passed 
through  the  pharynx  and  larynx),  but  occasionally  passing  up  from  the 
stomach,  and  more  rarely  still  entering  from  the  neck. 

History. — Isolated  cases  of  foreign  bodies  in  the  air-passages  have 
been  recorded  from  a  very  early  date,  but  the  subject  was  not  treated  in 
a  manner  at  all  commensurate  with  its  importance  until  the  year  1759, 
when  Louis  ^  discussed  it  incidentally  in  a  paper  on  bronchotomy.  In 
1796  Sabatier '  devoted  a  short  article  to  the  same  subject,  and  Porter* 
of  Dublin,  in  the  year  1837,  treated  it  with  considerable  detail;  while 
Albers,*  in  18-40,  collected  a  large  number  of  remarkable  illustrative  cases. 
The  subject,  however,  was  first  dealt  with  in  a  really  exhaustive  manner 
in  the  year  1854,  when  the  treatise  of  Professor  Gross,"  of  Philadelphia, 
appeared.  This  invaluable  essay  gives  full  reports  of  ^00  cases,  and  is  so 
complete  that  it  is  doubtful  whether  it  will  ever  be  improved  upon ;  indeed, 
the  excellent  articles  of  Bourdillat '  and  Kiihn,'  subsequently  published, 
the  former  based  on  300  and  the  latter  on  374  cases,  only  confirm  the 
conclusions  previously  arrived  at  by  Gross. 

Etiology. — The  foreign  bodies  found  in  the  trachea  generall}^  g^'"  ^.c- 
cess  to  it  through  the  larynx,  and  are  usually  small;  or,  if  of  any  size, 
have  a  more  or  less  rounded  contour,  large  or  irregularly  shaped  bodies 
being  more  likely  to  become  impacted  in  the  larynx.  The  circumstances 
under  which  foreign  bodies  penetrate  into  the  trachea  from  above  are 
naturally  the  same  as  those  under  which  they  gain  access  to  the  larynx, 
as  already  described  (page  298).  Thus  children  are  very  liable  to  the 
accident  when  they  fall  asleep  with  their  little  playthings  in  their  mouths, 
and  the  same  is  true  of  persons  of  all  ages  who  are  in  the  habit  of  talking, 
and  especially  of  laughing,  during  meals.  In  the  latter  case  the  accident 
is  especially  likely  to  happen  in  taking  soup  which  contains  portions  of 
solid  meat,  vegetables,'  or  foreign  bodies  which  have  been  carelessly  ad- 

'  Thouirh  in  the  "nomenclature"  and  "definition"  the  presence  of  foreijm  bodies 
is  limited  to  the  trachea,  it  will  be  found  convenient  in  this  article  to  brietly  foUovr 
Buch  -ubstances  in  their  p-regrinations  down  the  bronchi  and  into  the  lungs. 

'  M  m.  sur  Bronchotomie,  Mem.  de  I'Acad  m.  Roy.    etc.,  Paris,  17G0, 

^  De  la  Modecine  Operatoire.  etc.,  Paris,  17!)*!,  tome  ii. 

*  Surgical  Pathology  of  the  Larynx  and  Trachea,  Lond.,  1837,  2d  ed. 
'  Atla^  der  Path.  Anat.  und  Erliiuterung  dazu.  I84G. 

^  Foreign  Bodies  in  the  Air-Passage.s,  Philadelphia,  1854. 
■>  Gazette  de  Pari.s.  Nos   7.  9,  10.  i:{.  and  lo,  1808. 

*  Giinther.s  :  Lehre  v.  den  blut.  Opcrnt.,  V.  Abtheil. 

'  Hei.ster  (System  of  Surgery.  174:?,  part  ii.  sect.  3)  quaintly  describe!?  how.  by 
means  of  tracheotomy,  he  "  hap|>ily  extracted  a  piicck  of  a  boiled  Mlisnuoo.M  which 
slipiel  into  the  tuaciiea  of  a  jncos  M.ANat  Helmstadt  with  dangeii  of  suffocation 
by  LALGiiiNG  while  he  was  eating  UUOTU  in  which  Musuuooiis  were  boiled." 
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mitted.  Sometimes  the  foreign  substances  found  in  the  trachea  are  such 
as  have  passed  up  from  the  stomach  in  vomiting,  undigested  food  being 
generally  the  peccant  matter  under  such  circumstances.*  This  is  particU' 
larlv  apt  to  occur  during  the  vomiting  of  intoxication.  Dr.  Smyly  •'  has  re- 
corded a  case  of  fatal  suffocation,  in  which  threadworms  found  their  way 
into  the  larynx  and  trachea.'  Sharp  foreign  bodies,  such  as  pins,  needles, 
or  the  bones  of  fish  or  other  animals  may  gradually  eat  their  way  from 
the  oesophagus  into  the  trachea,  or  may  be  forced  into  it  by  violence  in 
attempts  to  extract  them.*  Sometimes  a  foreign  body  reaches  the  wind- 
pipe through  the  defective  construction  of  an  instrument  or  the  careless- 
ness of  a  patient.  Thus  in  one  case  *  the  blades  of  some  tube  forceps 
broke  off  and  fell  down  the  trachea  whilst  the  surgeon  was  endeavoring 
to  remove  a  laryngeal  growth;  and  the  records  of  cases  ^  are  only  too  nu- 
merous in  which  the  same  thing  has  happened  to  a  portion  of  a  tracheal 
canula,  the  instrument  eitheT  having  been  defectively  made  or  having  been 
allowed  to  get  into  an  insecure  state  through  want  of  attention  on  the 
part  of  the  patient.  Lastly,  the  bronchial '  or  cervical  °  glands,  when  dis- 
eased, occasionally  free  themselves  from  their  normal  surroundings,  and 
work  their  way  into  the  trachea  through  an  aperture  in  its  wall  previously 
caused  by  the  prolonged  pressure  of  the  morbid  structure.  Cases  have 
also  been  reported  by  Fabricius  Heldamus,*  Tulpius,'"  and  others  in  which 
some  of  the  materials  used  for  dressing  deep  wounds  of  the  chest  have 
worked  their  way  up  into  the  trachea,  and  been  finally  expelled  by  cough- 
ing. A  well-known  case,  by  which  De  la  Martini^re  has  immortalized  him- 
self, is  worthy  of  a  brief  record,  if  only  for  the  sake  of  impressing  on  young 
suro-eons  the  advantage  of  the  closest  habits  of  observation: 

De  la  Martiniere  "  was  called  one  day  by  a  brother  practitioner  to  a 
little  boy  who  had  been  suddenly  seized  with  pain  in  the  throat  and  short- 
ness of  breath  whilst  amusing  himself  by  cracking  a  whip.  On  arriving, 
he  discovered  on  the  skin  in  front  of  the  upper  part  of  the  trachea  a  mi- 
nute red  spot  about  the  size  of  a  flea-bite,  on  pressing  which  a  hard  swell- 
ing, feeling  something  like  a  lentil,  was  perceived  at  a  considerable  depth 
beneath  the  integument.  He  cut  down  upon  it,  and  discovered  a  brass 
pin,  more  than  one  inch  in  length,  transfixing  the  trachea  and  penetrating 
its  posterior  wall.  This  was  extracted  with  tweezers.  It  was  subsequently 
discovered  that  the  boy  had  fastened  the  pin  to  the  end  of  the  lash,  in 
cracking  which  the  pin  had  flown  off  and  penetrated  his  neck.  The  wound 
healed  in  a  few  days. 

'  Parrot :  Union  Medicale.  1868. 

"  Dublin  Journ,  Med.  Sci.,  May,  1866.  This  article  also  contains  references  to  two 
or  three  other  similar  cases. 

'  Lancet,  1839  to  1840,  p.  803. 
'•  Gross  :  Op.  cit.  p.  52. 

*  Reported  by  Voltolini:  Monatsschrift  fiir  Ohrenheilkunde,  No.  12,  1879. 

^  In  order  to  find  examples  of  this  accident,  it  is  only  necessary  to  look  through  the 
indexes  of  any  of  the  weekly  medical  journals  during  the  last  ten  years.  Dr.  Solis 
Cohen  (Diseases  of  the  Throat,  2d  edition,  p.  663)  has  collected  a  large  number  of  il- 
lustrative cases. 

■"  Edwards :  Med.-Chir.  Trana.,  vol.  xxxvi.  ;  Dr.  Henry  Thompson:  Med.  Times 
andGaz.,  Jan.  24,  1874;  and  Dr.  George  Johnson:  Brit.  Med.  Journ.,  Oct.  27,  1877. 

^Frazer:  Edin.  Monthly  Jour.,  Jan.  1848. 

*  Opera  Omnia ;  Centuria  Prima,  1682,  obs.  46,  p.  41. 
10  Lib.  ii.  Obs.  xv. 

"  Selected  Memoirs  of  the  Royal  Academy  of  Surg,  of  France,  London,  1848,  trana- 
lated  by  Drewry  Ottley. 
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Symptoms. — The  symptoms  vary  greatly  according  to  the  size  and 
shape  and  nature  of  the  foreign  body  and  the  exact  situation  in  which  it 
is  lodged.  If  the  substance  be  comparatively  large,  or  if  a  quantity  of 
fluid  enter  the  air-passages,  the  patient  may  be  suddenly  suffocated,  and 
fall  down  dead; '  and  even  if  it  be  not  quite  large  enough  to  cause  instant 
death,  it  may  still  give  rise  to  fatal  apncea  in  the  course  of  a  few  min- 
utes. Under  the  latter  circumstances  the  patient  is  seen  to  be  suffering 
from  a  painful  attack  of  suffocation,  which  he  probably  tries  to  relieve 
by  putting  his  finger  down  his  throat,  and  making  immense  inspiratory 
efforts.  The  face  soon  becomes  cyanotic,  cold  sweats  break  out  on  the 
body,  and  if  immediate  relief  cannot  be  afforded  death  quickly  takes  place. 
Sometimes  the  dyspnoea  is  comparatively  slight  at  the  moment  of  the  acci- 
dent, but  in  the  course  of  a  few  hours  a  sudden  attack  of  suffocation  comes 
on  from  change  of  position  or  from  spasm  of  the  glottis.  This  may  cause 
immediate  death,  or  it  may  pass  off  to  be  again  repeated,  perhaps  with  a 
fatal  result.  If,  on  the  other  hand,  the  offending  substance  be  small  and 
smooth,  it  may  pass  down  the  trachea  and  give  rise  to  inflammation  of  the 
lungs  without  its  ever  being  known  that  any  accident  has  occurred,'^  or  it 
may  even  remain  in  some  part  of  the  air-passages  without  ever  giving 
rise  to  any  serious  symptoms.  Thus,  Royer-Collard  ^  has  reported  the 
case  of  a  lunatic,  who,  in  eating,  unconsciously  drew  a  piece  of  bone  into 
his  trachea,  which  remained  in  the  respiratory  canal  for  six  years  without 
causing  any  inconvenience.  The  bone  was  found  in  the  left  bronchus 
after  death,  and  had  given  rise  to  no  structural  changes.  As  a  rule,  how- 
ever, if  a  foreign  body  of  moderate  dimensions  passes  into  the  trachea  it. 
quickly  causes  irritation,  and  is  usually  followed  by  inflammation,  with  the 
customary  symptoms  of  acute  tracheal  stenosis.  Much,  however,  depends 
on  the  form  of  the  foreign  body.  As  a  rule,  if  it  is  smooth  and  round,  it 
onlv  gives  rise  to  slight  irritation;  whilst,  if  angular,  its  presence  is  quickly 
resented. 

When  the  dyspnoea  is  at  first  very  severe  but  soon  passes  off  without 
the  foreign  body  having  been  extruded,  it  may  be  inferred  ■*  that  tlie  of- 
fending substance  was  originally  impacted  in  the  larynx,  but  subsequently 
passed  down  the  trachea.  And  even  if  the  foreign  substance  at  once 
passes  into  the  trachea,  the  gravity  of  the  symptoms  depends  to  a  great 
extent  on  the  exact  situation  at  which  it  becomes  impacted;  the  dyspnoea, 
of  course,  is  not  nearlv  so  urgent  vyhen  the  orifice  of  only  one  of  the  bron- 
chi is  blocked  up,  as  when  the  canal  of  the  trachea  itself  is  considerably 
obstructed.  The  part  of  the  air-passage  in  which  the  foreign  body  becomes 
fixe  I  has  been  already  stated  (page  .300)  as  regards  166  of  Bourdillat's 
cases,  and  it  need  only  be  remarked  here  that  the  position  of  the  bron- 
chial spur — somewhat  to  the  left  of  the  median  line  (see  "  Tracheoscopy  ") 
— causes  foreign  bodies  to  pass  rather  more  readily  into  the  right  bron- 
chus than  the  left,  the  proportion  being  about  as  5  to  3.  Sometimes  on 
coughing  or  expiring  vigorously  the  foreign  body  can  be  felt  externally 
by  the  surgeon's  fingers  moving  up  and  down  in  the  trachea,  and  two  ex- 
cellent illustrations  of  this  phenomenon  have  been  recorded  by  Mr.  Couper.^ 
!  More  frequently,  though  the  movement  cannot  be  recognized  by  the  sur- 
geon, it  can   be  felt  by  the  patient.     Occasionally  the  foreign  body  has 

'  Cline  :  Jled.  Gazette,  vol.  xxii.  p.  38. 

'  Renaldine:  Amer.  Journ.  of  Med.  Sci.,  i.  p.  231. 

»  Nouvelle  Bibliotheque  Modicale,  1^20,  t.  i.  pp.  196,  200  et  seq. 

*  See  au  illustrative  case  by  Monckton  :  Brit.  Med.  Journ.,  18G2,  vol.  L  p.  437. 

»Brit.  Med.  Journ.,  vol.  i.  p.  103,  Feb.  12,  1870. 
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been  known  to  be  forced  up  from  one  bronchus  into  the  trachea  and  ulti- 
mately to  pass  into  tlie  opposite  lung.  These  movements  of  the  foreign 
body  are  sometimes  followed  by  expulsion;  sometimes  by  its  impaction  in 
a  more  dangerous  situation. 

In  some  cases  foreign  substances,  which  when  first  swallowed  appeared 
to  be  comparatively  innocuous,  become  dangerous  from  swelling,  or  from 
forming  the  nuclei  of  concretioris.  Beans  not  only  swell,  but  even  sprout, 
and  a  grain  of  corn  has  also  been  known  to  commence  germinating."  Vel- 
peau '  records  a  case  in  which  a  bean  swelled  to  treble  its  size  in  a  few 
davs,  and  Sheppard  '  relates  another  in  which  a  piece  of  ginger  became 
softened  and  swollen.  A  foreign  body  in  the  trachea  often  gives  rise  to 
flapping  or  whistling  sounds,  and  if  it  blocks  up  one  bronchus  more  than 
the  other,  the  lung  on  the  obstructed  side  will  generally  afford  evidence 
of  the  condition  on  auscultation,  there  being  diminished  fremitus  and  ab- 
sence of  respiratorv  murmur  on  the  affected  side.  This,  however,  is  not 
an  invariable  rule,  for  in  the  case  of  Brunei,*  though  pain  was  felt  in  a 
situation  corresponding  to  the  lower  portion  of  the  right  bronchial  tube, 
and  an  examination  with  a  probe  (after  tracheotomy)  proved  that  the  for- 
eign body — a  half-sovereign — was  not  in  the  trachea,  no  difference  between 
the  tico  sides  of  the  chest  cotild  be  detected  with  the  stethoscope.  Probably  in 
this  case  the  coin  was  immovably  fixed  with  its  edge  at  right  angles  to 
the  long  axis  of  the  bronchus,  resting,  perhaps,  against  one  of  the  walls 
of  the  tube.  With  the  laryngoscope  the  foreign  substance  may  some- 
times be  seen;  on  different  occasions  I  have  had  the  opportunit}-  of  ob- 
serving in  the  windpipe  a  plum  stone,  a  small  piece  of  jet,  and  a  button. 

It  has  already  been  pointed  out  that  foreign  bodies  sometimes  pass 
through  the  air-passages  and  become  lodged  in  the  tissue  of  the  lungs,  a 
result  especially  likelv  to  occur  in  the  case  of  bearded  grain.'  Under 
such  circumstances  they  ma}'  give  rise  to  serious  inflammation,  or  even 
gangrene,  or  abscess/  and  in  fortunate  cases  the  foreign  bod}'  may  be  ul- 
timately evacuated  through  the  lateral  walls  of  the  thorax.  Occasion- 
ally it  would  appear  that  the  development  of  tubercle  '  may  follow,  just 
as  when  foreign  substances  have  been  exjDcrimentally  intrtsduced  into  the 
air-passages  of  guinea-pigs. 

lJi((gnosis. — As  a  rule,  the  history  of  the  case  is  known,  and  the  only 
question  to  determine  is  the  site  at  which  the  foreign  body  is  lodged. 
Occasionally,  however,  it  is  impossible  to  elicit  any  information  as  to  the 
antecedents  of  the  case.     Thus,  in  children,*  the  circumstance  that  a  for- 

'  Gross:  Op.  cit.  p.  39  (several  other  examples  are  given  by  this  author);  eee  also 
Pacific  Med.,  Journal,  June,  1871. 

s  Ibid.  '  Lancet,  1845. 

*  Trans  of  Med.-Chir.  Soe.,  vol.  xxvi.  p.  286.  For  further  particulais  of  the  case 
Bee  page  416. 

'"  Two  cases  are  recorded  by  Sir  Thomas  Watson  :  Prin.  and  Prac.  of  Physic,  fourth 
edition,  vol.  ii.  p.  259.  Other  cas-es  have  been  reported  by  Gross :  Op.  cit.  p.  36  ;  and 
Johnson  :  Lancet.  18'J8.  vol.  ii.  pp.  824  and  867. 

«  See  a  ca.se  reported  by  Gross :  Op.  cit.  p.  247,  and  the  case  by  Johnson  referred 
to  in  note  2. 

'  See  two  cases  cited  by  Gross :  Op.  cit.  p.  66  ;  and  a  third  by  RoyerCoUard : 
Nouv.  Bibliotheque  Med.,  t.  i.  1S26. 

'  Porter  (Path,  of  Lar.  and  Windpipe,  1837,  p.  193)  reports  a  remarkable  case  in 
which  a  little  girl  was  knocked  down  and  run  over  by  a  jaunting  car,  the  wheel  of  which 
pa.ssed  over  her  chest.  The  breathing  became  embarrassed  and  croupy,  and  the  child 
died  thirty-eight  hours  later.  After  death,  the  laryrx  was  found  to  contain  an  almond 
pnell,  which  was  no  doubt  in  her  mouth  at  the  time  of  the  accident.  There  was  no 
injury  to  the  thoracic  organs. 
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eign  body  has  passed  into  the  air-passages  may  be  unknown;  whilst  in 
adults  the  suffocation  may  be  so  imminent  that  the  patient  may  not  be 
able  to  describe  what  has  happened,  or,  again,  the  accident  may  happen 
to  an  intoxicated  person.  It  the  laryngoscope  can  be  used,  a  foreign 
body  may,  as  already  remarked,  be  seen  in  tlie  trachea;  whilst  sometimes 
although  the  oiTending  substance  cannot  be  actually  perceived  in  the 
windpipe,  yet  the  laryngoscopic  examination  may  afford  valuable  nega- 
tive evidence  by  showing  tliat  it  is  not  in  the  larynx.  Where  the  foreign 
substance  passes  down  one  of  the  i)ronchi,  the  dvspncea  is  not  generally 
so  severe  as  when  it  remains  in  the  tracliea,  and  the  symptoms  do  not 
usually  become  very  pronounced  until  some  inllannnatiou  has  been  set  up. 
The  absence  or  diminution  of  the  respiratory  murnmr  over  one  lung  in- 
dicates either  that  the  foreign  body  is  located  in  the  corresponding  bron- 
chial tube,  or  else  that  it  is  situated  at  the  lower  part  of  the  trachea  in 
such  a  way  that  it  more  or  less  completely  covers  the  bronchial  orifice. 

Prognosis. — The  prognosis  must  always  be  serious  as  long  as  the  for- 
eign body  remains  in  the  air-passages,  the  gravity  of  the  case  depending 
on  the  nature  of  the  foreign  body,  the  amount  of  dysunoea,  or  the  inten- 
sity of  the  disease  which  has  been  set  up.  Mr.  Erichsen  '  has  pointed  out 
that  after  the  immediate  danger  has  passed  away,  the  greatest  risk  occurs 
between  the  second  day  and  the  end  of  the  first  month;  that  during  tho 
next  month  the  mortality  diminishes,  but  that  later  on  it  again  increases. 
If  the  foreign  substance  is  ejected  after  it  has  remained  in  the  air-pas- 
sages only  for  a  few  days,  rapid  recovery  generally  takes  place,  and  the 
same  result  may  follow  its  expulsion  even  after  months '  or  years.'  In 
the  latter  case,  however,  recovery  is  not  invariable,  for  the  patient  may 
die  from  the  organic  disease  which  has  been  set  up,*  In  the  case  of  chil- 
dren it  must  not  be  forgotten  that  the  expulsion  of  the  foreign  body  does 
not  necessarily  imply  that  the  air-passages  are  free  from  obstruction,  for 
a  number  of  cases  are  on  record  in  which  the  ejection  of  one  foreign  sub- 
stance, immediately  on  the  performance  of  tracheotomy,  has  been  subse- 
quently followed  by  the  expulsion  of  other  bodies  a  few  davs  or  weeks 
later.  This  results  from  the  child  havitig  drawn  into  its  windpipe  several 
substances,  either  in  succession,  or  at  the  same  time.*  The  foreign  sub- 
stance sometimes  becomes  encapsulated,  and  the  case  in  which  a  foreign 
body  remained  in  the  air-passages  for  sixty  years  may  be  adduced  to  en- 
courage patients  when  extraction  cannot  be  effected. 

In  this  case,  a  boy,*  aged  three  years,  received  into  his  air-passages  a 
piece  of  bone,  which  was  expelled  sixty  years  later  in  a  fit  of  coughing. 
The  patient  suffered  at  irregular  intervals  from  hremoptysis,  purulent  ex- 
pectoration, and  for  a  long  time  from  cough  and  dyspncea;  but  from  the 
age  of  twenty-eight  to  forty-eight  he  was  well  enough  to  do  a  little  work. 
The  bone  which  was  ultimately  expectorated  was  "  three-fourths  of  an 
inch  in  length,  one-fourth  in  breadth,  and  one-twelfth  in  thic^kness,  of  an 
oblong  triangular  shape,  smooth  and  convex  on  one  side,  and  rough  on 
the  other."  It  was  probably  much  larger  when  it  originally  pa.ssed  down 
the  air-passage. 

'  The  Science  and  Art  of  Surgery,  seventh  edition,  vol,  L  tj.  611. 
'  Howship  :  Prnct.  Ohs.,  Lond.,  IBKi. 

*  Halmar:  Lend.  Med.  .lourn.,  vol.  viii. 

*  Gross  :  Op.  cit.  p.  17G,  gives  eight  cases  illustrating  this  point. 

*  Ibid.,  p.  37  et  seq. 

«  Gross  :  Op.  cit.  p.  172. 
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TVeatnient. — The  first  object  of  the  practitioner  should  be,  if  possible, 
to  remove  the  foreign  body,  and  if  the  symptoms  are  at  all  severe,  trache- 
otomy should  be  immediately  performed.  Directly  the  windpipe  is  opened, 
the  sides  of  the  wound  should  be  held  back  by  retractors,  when  the  for- 
eign body  will  often  be  coughed  out  through  the  tracheal  opening  or  the 
mouth.  If  the  operator  has  an  assistant  to  help  him,  he  can  make  use  of 
the  ordinary  retractors,  but  otherwise  self-acting  elastic  retractors  (see 
page  370)  should  be  emplo\'ed.  If  the  offending  substance  is  not  at  once 
expelled  it  should,  if  possible,  be  seized  with  forceps.  Professor  Grosa 
has  invented  a  special  forceps  for  this  purpose,  constructed  on  the  ordi- 
nary principles  of  such  instruments,  that  is  to  say,  consisting  of  two  blades 
with  handles,  the  shanks  of  which  are  riveted  together.  Professor  Gross's 
forceps  are  made  of  soft  silver,  and  are  of  very  slender  dimensions,  but 
for  efficiency  they  are  not  to  be  compared  to  those  forceps  which  are  closed 
bv  means  of  a  tube  passing  over  their  shoulders.  My  tube-forceps  (see 
Fig.  40)  are  recommended  by  Durham  '  for  this  purpose,  and  will  be  found 
to  answer  well.  The  longest  blades  are  3^  inches  below  the  angle,  but 
for  exploring  the  right  and  left  bronchi,  this  portion  of  the  instrument 
should  be  at  least  five  inches  in  length.  Mr.  Gant '  has  well  pointed  out 
that  if  the  foreign  body  is  loose  in  the  trachea,  chlorofortn  should  not  be 
administered,  but  that  if  it  is  impacted  the  administration  of  a  general  an- 
festhetic  will  facilitate  extraction  with  forceps.  If  the  foreign  body  can- 
not be  found,  the  edges  of  the  tracheal  wound  should  be  stitched  to  the 
tissues  at  the  side  of  the  neck  on  each  side,  and  for  obvious  reasons  a  ca- 
nula  should  not  be  inserted.  If  the  symptoms  are  not  severe,  a  careful 
tracheoscopic  examination  should  be  made,  as  the  mirror  will  sometimes 
enable  the  practitioner  not  only  to  see  the  foreign  body,  but  to  remove  it. 

A  verv  remarkable  case,  showing  the  value  of  tracheoscopy,  has  re- 
cently been  reported  by  Professor  Voltolini.'  A  threaded  needle,  held  by 
a  man  in  his  mouth,  was,  in  laughing,  suddenly  drawn  into  the  windpipe. 
The  needle  was  seen  with  its  point  in  the  anterior  wall  of  the  trachea,  just 
above  the  bifurcation,  whilst  the  thread,  fortunately  double,  extended  up- 
ward, and  a  loop  of  it  was  loosely  thrown  over  the  arytenoid  cartilages. 
Voltolini  by  seizing  the  thread  with  forceps,  succeeded  in  raising  the  nee- 
dle to  a  position  just  below  the  vocal  cords,  whence  it  was  quickly  coughed 
up  by  the  patient.  The  needle  measured  3.3  centimetres,  and  the  thread 
,    was  9  centimetres  in  length. 

Inversion,  or  placing  the  patient  head  downward,  is  a  plan  of  treat- 
ment which  probably  suggested  itself  in  the  infancy  of  surgery,  and,  as 
Gross  observes,  "  has  probably  been  practised  from  time  immemorial."  It 
is  a  curious  fact  that  the  first  recorded  illustration  of  the  operation  is  due 
to  the  greatest  English  architect,  and  that  the  most  celebrated  example  of 
its  success  is  the  case  of  one  of  the  greatest  English  engineers.  On  Jan- 
uary 10,  1078,  Sir  Christopher  Wren  reported  to  the  Royal  Society  a  case 
of  a  man  who,  "  swallowing  a  bullet  down  into  his  lungs,  had  been  freed  from 
the  same  long  after  by  a  person,  who  turned  him  with  his  heels  upward, 
and  shook  him,  and  thereby  making  him  cough,  occasioned  the  bullet  to 
fall  back  into  his   epiglottis   {sic),  and  from  thence  by  the  cough  to  be 

'  Holmes'  System  of  Surgery,  vol.  ii.  p.  491. 

'  The  Science  and  Practice  of  Surgery,  2d  ed. ,  vol.  ii.  p.  354. 

*  Monatsschrift  f iir  Ohrenheilkunde,  Jahrgang  xiL  Nro.  12. 
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thrown  out  with  great  violence,  and  who  had  no  further  mischief  thereby."  ' 
But  the  wide  recognition  which  this  method  of  treatment  has  obtained  in 
this  country  is  due  to  tlie  great  public  interest  which  was  excited  in  the 
case  of  Brunei,"'  who,  in  1843,  whilst  amusing  some  children,  let  a  halt- 
sovereign  slip  into  his  windpipe.  Tried  before  the  trachea  was  opened, 
inversion  gave  rise  to  threatenings  of  suffocation,  but  after  tracheotomy, 
the  method  was  successful  in  the  first  trial. 

If  tracheotomy  has  been  performed,  inversion  can  always  be  carried 
out  with  safety,  but  even  without  this  precaution  it  should  be  tried  when 
the  dyspnoea  is  not  urgent  in  the  case  of  coins  and  similar  bodies  whose 
weight  and  shape  would  favor  their  escape  through  the  glottis.  In  carry- 
ing it  out,  the  operator  must  be  prepared  to  perform  tracheotomy  imme- 
diately if  the  foreign  body,  through  change  of  position  or  by  causing  spasm 
of  the  glottis,  should  give  rise  to  serious  dyspncea.  Dr.  Padley,'  of  Swan- 
sea, has  described  an  excellent  method  by  which  the  inversion  can  be  ef- 
fected; and  he  has  well  pointed  out  that  when  this  method  is  adopted,  the 
supine  position  favors  the  exit  of  the  foreign  body  through  the  broad  end 
of  the  triangular  glottis  being  below.  Dr.  Padley's  plan  is  as  follows; 
A  strong  bench  having  been  fixed,  with  the  legs  of  one  end  on  a  couch 
and  the  others  on  the  floor,  the  patient  is  made  to  sit  on  the  upper  part 
of  it,  with  his  knees  fixed  over  the  end.  He  is  then  directed  to  lie  back 
upon  the  inclined  plane.  Not  only  does  the  supine  position,  as  already 
remarked,  favor  the  exit  of  the  coin,  but  it  enables  the  patient  by  his  own 
effort  to  regain  the  upright  position  by  using  his  knees  as  a  fulcrum,  and 
thus  diminishes  the  danger  if  spasm  supervenes.  Dr.  George  Johnson  * 
suggests  that  when  a  patient  is  inverted  with  the  view  of  shaking  out  a 
foreign  body,  he  should  be  directed  to  inspire  deeply,  in  order  to  open  the 
glottis  as  widely  as  possible;  whilst,  on  the  other  hand,  he  must  be  strictly 
enjoined  not  to  speak,  as  the  vocal  cords  being  brought  together  by  such 
an  act,  the  exit  of  the  foreign  body  would  be  prevented. 
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Latin  Eq. — Deformitates  ingenitas  tracheJB. 
French  Eq. — Vices  de  conformation  de  la  trachea. 
German  Eq. — Missbildungen  der  Trachea. 
Italian  Eq. — Vizi  di  conformazione  della  trachea. 

Definition. — Congenital  deviation  from  the  normal  formation  of  the 
trachea,  occurring  in  monsters,  and  the  non-viable  foetus,  consisting  in 
absence,  obliteration,  and  doubling  of  the  tube.^ 

Those  malformations  which  consist  in  the  deficiency  of  some  of  the 
tracheal  cartilages,  or  in  the  coalescence  of  several  together,  are  of  such 
little  importance  that  they  do  not  require  any  special  notice,  while  most 

'  Birch  :  Hist.  Roy.  Soc. ,  vol.  iii.  p.  381.  '  Loc.  cit. 

^  Lancet,  vol.  ii.,  1878,  p.  589. 

••  Ibid. 

""  Malformations  in  which  there  is  a  communication  between  the  trachea  and  gullet 
will  be  treated  in  the  section  devoted  to  the  CEsophasfus,  and  those  in  which  there  is  a 
listulous  opening  externally  will  be  con.sidercd  under  Diseases  of  the  Neck. 
27 
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of  the  other  irregularities  are  of  such  a  nature  that  life  is  incompatible 
with  them.  In  anencephalous  monsters  the  trachea  is  occasionally  absent. 
Meckel '  has  collected  from  the  writings  of  Blanchot,  Gilibert,  and  Klein, 
three  such  cases,  and  Albers  has  added  a  fourth,  reported  by  Prochaska, 
Albers  also  mentions  the  case  of  a  double-headed  monster  with  one  trunk, 
in  which  the  trachea  was  double  in  its  upper  part  and  single  lower  down. 
Meckel  also  reports  a  case  by  Otto,  in  which  the  trachea  was  completely 
obliterated;  while  in  a  case  placed  on  record  by  Mondiere,^  a  similar  con- 
dition was  associated  with  absence  of  the  pharynx  and  oesophagus.  Colby ' 
gives  an  example  in  which  there  was  no  other  malformation  than  an  ab- 
sence of  the  trachea,  the  rima  glottidis  leading  into  a  small  sac  not  half  an 
inch  in  length;  and  lastly,  Rossi  has  related  an  example  of  malformation 
in  which  the  bronchi,  at  their  origin,  were  incompletely  blocked  up  by  a 
cartilaginous  diaphragm. 

'  For  this  reference  and  others  which  are  not  given,  see  the  article  on  Malformation 
of  the  Larynx,  page  363. 

2  Arch.  Gen.  de  Med.,  Aout  et  Sept.  1833. 

3  Med.  Times  and  Gaz.,  1«63,  vol.  ii.  p.  236. 
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SPECIAL    FORMULA   FOR   TOPICAL  REMEDIES, 

MOST    OF   WHICH    ARE    CONTAINED    IN    THE    THROAT    HOSPITAL 
PHARMACOPCEIA. 


Those  Formulae  which  are  printed  in  black  type  have  been  found  of  especial  use 

by  the  author. 


STEAM  INHALATIONS. 


Steam  inhalations  are  probably  more  useful  than  any  other  class  of  local 
remedies  that  can  be  employed  by  the  patient  himself.  They  are  of  the 
greatest  service  in  all  acute  inflammatory  affections  of  the  throat,  and 
also  in  most  chronic  affections  of  that  organ.  They  can  be  employed 
with  any  of  the  inhalers  already  described  (pages  182  et  seq.),  or  with 
those  of  a  similar  character,  and  should,  as  a  rule,  be  used  at  a  temperature 
of  140°,  rarely  over  150°,  never  over  1G0°.  Under  130°  they  are  of  little 
use,  unless  ammonia  is  used.  The  inhalations  which  the  author  em- 
ploys, and  which  he  has  introduced  into  the  Throat  Hospital  Pharma- 
copoeia, are  mostly  made  with  volatile  oils,  the  oil  being  held  in  suspen- 
sion in  water  by  means  of  light  carbonate  of  magnesia,  in  the  proportion 
of  half  a  grain  of  magnesia  to  a  minim  of  oil.  It  has  been  found  conve- 
nient to  have  the  inhalation  mixtures  reduced  to  a  uniform  standard  of 
one  ounce,  a  teaspoonful  of  which  constitutes  the  ordinary  dose.  The 
following  is  a  specimen  formula: — 

5.  01  Pini  Sylvest.,TTl,  xl. 
Magnes.  Garb.,  gr.  xx. 
Aquce,    Ij. 

A  teaspoonful  in  a  pint  of  water  at  140°.  To  be  inhaled  for  five  minutes 
night  and  morning.      (Six  inspirations  should  be  taken  in  a  minute.) 

Stimulants, 

(Strong.) 

Vapor  Ammoniae  (Liquor.  Ammon.,  sp.  gr.  .959,  et  Aquas,  part,  aequales). 
*'      Calami  Aromatici  (Ol.niv.,  ad  |  j.), 
"       Chlori.  (Vap.  Chlor.,  P.B.). 

"      lodi.  (Tr.  led.  Co.  lUx.,  repeated  twice  or  thrice  during  each  in- 
halation). 
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(Medium.) 

Vapor  Acidi  Carboliei  (g-r.  xx.,  ad  Aqure  Callid.  Oj.). 
"      Acidi  Sulphurosi  (P.B.). 
"       Cajuputi  (01.TT|,viij.,  ad  §  j.). 

"      Camphoraj  (Sp.  Camph.    3  j.,  Sp.  Rect.   3  iij->  Aquara  ad  |  j.). 
"      Cassia?  01.  "ni,vj.,  ad  3  j.). 
"      Cinnamoini  (01.  TTl.vj.,  ad  |  j.). 
"      Creasoti  (TTlxl.,  ad  3  j.). 
"      Cubebae  (01.  TTixl,  ad  3  j.). 
"      Origani  (mv.,  ad  3  j.), 
"      Salviae  (ttIx.,  ad  §  j.). 

"      Thymolis  (gr.  vj.,  Sp.  Rect,   3  j.,  Mag.  Garb.  Lev.  gr.  iij.,  Aquam 
ad  3J.).  f. 

(Mild.) 

Vapor  Cubebae  c.  Limone  (01.  Cubeb.  illxxx.,  01.  Limon.  tt[x.,  ad  f  j.). 
"      Juniperi  Angliei  (Tfi,xx,,  ad  §  j.). 
"      Myrti  (mvj.,  ad  33.). 
"      Pini  Sylvest.  (01.  mxl,  ad  3  j.). 

Sedatives. 

Vapor  ^theris  (^ther,  Sp.  Rect.,  part,  aequal.). 

"      JEtheris  Acetici  (Acet.  ^-Ether,  Sp.  Rect.,  part,  jequal.). 

"      Aldehydi  (TTilxxx.,  ad  3  j.). 

"      Benzoini  (Tr.  Benzoin.  Co.). 

"       Chloroformi  (Chloroform.,  Sp.  Rect.,  part,  ajqual.). 

"      Conii  (Succus  Conii  3  ij.,  Sodas  Carb.  Exsiccatie  gr.    xx.,  Aquam 

Callidam  ad  |  xx.). 
"  Lupuli  (Lupulin  3  ss.). 
"      Santali  (01.  Tllvj.,  ad  3  j.). 

Antispasmodics. 

Vapor  Acidi  Hydrocyanici  (  3  j.,  ad  3  j.). 

*'      ^theris  (^ther.,  Sp.  Rect.,  part,  aequal.). 
"      Amyl  Nitritis  (TTiviij.,  ad  3  j.). 

Antiseptics. 

Vapor  Acidi  Carboliei  {see  Stimulants). 

"  Chlori  (P.B.). 

"  Creasoti 

*'  Juniperi     >-  (see  Stimulants), 

"  Thymolis 


SPRAY  INHALATIONS. 

Spray  inhalations  are  especially  indicated  in  cases  of  relaxation  of  the 
mucous  membrane  of  the  pharynx  and  air-passages.  The  lactic  acid  and 
lime-water  sprays  are  useful  in  diphtheria,  and  the  strong  astringents  are 
often  of  service  in  haemoptysis.  As  a  rule,  spray  inhalations  are  contra- 
indicated  -when  there  is  dyspnoea. 
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Astringents. 

Vapor  Acidi  Tannioi  (gr.  iij.,  ad  |  j.). 

'•  Aluminii  Chloridi  (Liquor,  Throat  Hosp.  Pharm.,  TTiiij.,  ad  3  j.). 

"  xVluminis  (gr,  viij.,  ad  3  j.). 

"  Ferro-Aluniinis  (gr.  iij.,  ad  3  j.). 

"  Ferri  Perchloridi  (gr.  iij.,  ad  3  j.). 

"  Ferri  Sulphatis  (gr.  ij.,  ad  3  j.). 

"  Potass.  Cliloratis  (gr.  xx.,  ad  3  j.). 

*'  Zinci  Chloridi  (gr.  ij.,  ad  3  j.). 

"  Zinci  Sulphatis  (gr.  ij.,  ad  3  j.). 

Sedative. 

Vapor  Acidi  Hydrocyanici  (  3  j.,  ad  3  j.). 
"       Aquas  Lauro-cerasi  (P.B.), 
"       Potass.  Bromid.  (gr.  xx.,  ad  3  j.). 

Soemostatics. 

Vapor  Acidi  Tannici  (gr.  x.,  ad  |  j.). 
"       Ferri  Perchlor.  (gr.  v.,  ad  3  j.). 

Antiseptics. 

Vapor  Aluminii  Chloridi  (Liquor,  Throat  Hosp.  Pharm.,  TT[iij.,  ad  3  j.). 

"  Acidi  Carbolici  (gr.  iij.,  ad  3  j.). 

*'  Acidi  Lactici  Medicinalis  (TTixx.,  ad  3  j.). 

•'  Calcis  (Lime  Water,  P.B.). 

"  Potasste  PermangaLnatis  (gr.  v.,  ad  |  j.). 

"  Potass.  Chloratis  (gr.  xx.,  ad  |  j.). 

"  Sodii  Chloridi  (gr.  v.,  ad  3  j.). 


FUMING  INHALATIONS. 

Fuming  inhalations  are  specially  indicated  in  cases  of  spasm  of  the 
larvnx,  trachea,  and  bronchial  tubes.  They  can  best  be  carried  out  by 
steeping  unsized  paper  in  a  solution  of  nitrate  of  potash  of  definite 
strength,  cutting  the  paper  into  strips  of  three  inches  long  by  half  an 
inch  broad,  lighting  the  paper  and  dropping  it  into  a  cylindrical  vessel 
from  which  smoke  can  be  inhaled.  It  will  be  found  convenient  to  have 
three  solutions — (Xo.  1)  30  grains  to  the  ounce;  (No.  2)  45  grains  to  the 
ounce;  and  (No.  3)  60  grains  to  the  ounce.  A  particular  character  may  be 
given  to  these  papers  by  the  addition  of  various  volatile  principles.  Thus, 
campiior  and  cassia  increase  their  powers,  whilst  benzoin,  sandal,  and 
sumbal  reduce  their  action  and  make  them  less  irritating.  The  medium 
strength  paper  (No.  2)  is  generally  employed  in  these  cases,  and  the  best 
method  of  preparing  it  is  to  moisten  the  paper  in  a  tincture,  or,  in 
the  case  of  essential  oils,  in  a  solution  of  the  oil  (1  drachm  dissolved 
in  9  drachms  of  rectified  spirit),  and  then  to  expose  it  for  a  few  minutes 
in  order  to  allow  the  spirit  to  pass  off. 
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These  papers  should  be  kept  in  tinfoil,  or  prepared  in  small  quantities 
as  required. 

The  following  are  the  preparations  found  most  useful: — 

No.  2  Nitrated  Papers  with  Compound  Tincture  of  Benzoin. 
"  "  Spirit  of  Camphor. 

"  "  Oil  of  Cassia. 

"  "  Oil  of  Cinnamon. 

"  "  Oil  of  Sandal. 

"  "  Tincture  of  Sumbul. 


GARGLES. 


The  use  of  gargles  is  too  well  known  to  require  any  explanation,  but 
tne  author  has  never  found  them  of  service  in  diseases  situated  behind  the 
anterior  pillars  of  the  fauces.  Their  employment  is  especially  indicated  in 
chronic  affections,  the  tension  necessary  for  the  execution  of  gargling 
being  often  injurious  in  cases  of  acute  inflammation. 


Stimukmts. 
Acet.   Dil. 


TTixv.,  Glycerini    lUxviij., 


Gargarisma  Acidi  Acetici  (Acid. 
AquiC  3  j.). 
"  Acidi  Carbolici  [see  Antiseptics). 

"  Acidi    Hydrochlorici  (Acid.  HydrOchl.  Dil.  TTixij.,  Glycerini 

TT[xxiv.,  Aquje  3  j.). 


Astringents. 

Gargarisma  Acid.  Tan.  Com.  (Acid.  Tannic,  gr.  xij.,  Sp.  Rect.  iT[vj., 

Mist.  Camph.   3  j.). 
*'  Acid.  Tan.  et  Gall.  (Acid.  Tan.  gr.  ccclx.,  Acid.  Gallic,  gr. 

cxx.,  Aquaj  3  j.). 
"  Aluminii    Chloridi   (Liquor,    Throat    Hosp.    Pharm.,  TT^xij., 

ad  rj.). 
"  Almninis  (gr.  viij.,  ad  3  j.). 

"  Aluminis  c.  Acid.    Tannic.  (Alum.  gr.  vj..  Acid.  Tannic,  gr. 

viij.,  Aquie  3  j.). 
"  Boracis  (Boracis  gr.  xxiv.,  Glycerini  Tr]_xxiv.,  Tr.  Myrrhas  gr. 

xxiv.,  Aqure  3  j.). 
"  Ferro- Aluminis  (gr.  viij.  ad  3  j.). 

"  Hydrarg.    Perchlor.    (Hydrarg.    Perchlor.    gr.    \,    Glycerini 

TTlxxiv.,  Aquam  ad  §  j.). 
"  Krameriae  (Infusion.  §  ss.,  ad  Aquse  Callidae  Oj.). 


Sedative. 
Gargarisma  Potassii  Bromidi  (gr.  x.,  ad  |  j.). 
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Antiseptics. 

Gargarisma  Acidi   Acetici   (Acid.    Acet.    Dil.  Tri,xv.,    Glycerini    TTlxviij., 
Aquas  3J.). 
"  Acidi    Carbolici   (Acid.    Carbolic,    gr.  ij.,  Glycerini  TT|,xxiv., 

AqiUT?   3J.). 
"  Potassae  Chloratis  (gr.  xij.,  ad  3  j.). 

"  Potassae  Permang.  (Liquor,  P.B.,  ttlvj.,  ad  3  ij.). 

"  Sodai  Chlorataj  (Liquor,  xxiv.,  ad  %]•). 


LOZENGES. 


The  lozenges  in  the  Throat  Hospital  Pharmacopoeia  are,  with  the  ex- 
ception of  carbolic  aciid  and  marshmallovv,  all  made  with  "fruit  paste" 
(a  well-known  article  of  commerce  with  which  lozenge  manufacturers  are 
quite  conversant),  tragacanth,  and  a  small  quantity  of  refined  sugar. 

The  following  is  a  specimen  of  the  composition  of  these  lozenges, 
Rhatany  being  taken  as  an  example: — 

I^. — Extract  of  Rhatany  in  powder,  grs.  1050 
Tragacanth  "  "        70 

Refined  Sugar  "  "      280 

Red  Currant  Paste  as  much  as  is  sufficient. 
Mix  the  dry  ingredients,  then   add    the  red   currant  paste   until   the 
whole  mass  weighs  1  lb.;   divide  into  350  lozenges  of  20  grains  each,  and 
dry  them  in  a  hot-air  chamber.     Each  lozenge  contains  3  grains  of  extract 
of  rhatany. 

Dose — 1  lozenge  every  3  or  4  hours. 

Stimulant. 

Trochiscus  Acidi  Benzoici  (gr.  ss.,  ad  troch.). 
"  Acidi  Carbolici  (gr.  j.,  ad  troch.). 

"  Cubebae  (gr.  ss.,  ad  troch.)'. 

"  Guaiaci  (gr.  ij.,  ad  troch.). 

"  Potassiv;  Chloratis  (gr.  iij.,  ad  troch.). 

Astringent. 

Trochiscus  Acidi  Tannici  (gr.  iss.,  ad  troch.). 

"  (^atochii  (gr.  ij.,  ad  troch.). 

"  Kino  {ii^v.  ij.,  ad  troch.). 

"  Krameriae  (gr.  iij.,  ad  troch.). 

Sialagogue. 

Trochiscus     Potass.  Tart.  Acid.  (gr.  iij.,  ad  troch.). 
"  Potassn^  Cit.  (gr.  iij.,  ad  troch.). 

"  Pyrethri  (gr.  j.,  ad  troch.). 
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Sedative. 


Trochiscus    Ammonii  Chloridi  (gr.  ij.,  ad  troch.). 
"  Boracis  (gr.  iij,,  ad  trocli.). 

"  Lactucic  (gr.  j.,  ad  troch.).  ^        ■ 

"  Sedativ.  (Ext.  Oi^ii  gr.  ■^-^^,  ad  troch.).  '        ■ 

• 

Emollient. 
Trochiscus    Althjeae  {Pastille  Guimauve). 

Antiseptic. 

Trochiscus    Acidi  Carbolici  (gr.  j.,  ad  troch.).  '  ■ 

"  Potassae  Chloratis  (gr.  iij.  ad  troch.).  I 


PIGMENTS. 


The  use  of  pigments  is  especially  indicated  in  chronic  and  mild  sub- 
acute affections  of  the  pharynx  and  larynx;  in  cases  of  acute  inflam- 
mation, on  the  other  hand,  they  almost  always  do  harm.  Their  special 
advantage  consists  in  it  being  possible  to  apply  them  exactly  to  the  dis- 
eased surface,  and  to  limit  their  action  to  that  spot. 

Stimulant. 

Pigmentum  Argenti  Nitratis  (gr.  xxx.,  ad  1  j.). 
"  Cupri  Sulphatis  (gr.  xx.,  ad  3  j.). 

"  Ferri  Perchlor.  Fort.  (  3  ij.,  ad  |  j.). 

Astringent. 

Pigmentum  Aluminii  Chloridi  (Liquor,  Throat  Hosp.  Pharm.,  iTlxv., 

ad  !  j.).  J 

"  Zinei  Chloridi  Dil.  (gr.  xv.,  ad  |  j.).  ^ 

"  Zinci  Sulphatis  (gr.  xv.,  ad  3  j.). 

*'  Acidi  Tannici  (Glycerini,  P.B.). 

"  Ferro-Aluminis  (gr.  Ix.,  ad  |  j.). 

"  Ferri  Perchlor  Dil.  (  3  j.,  ad  |  j.). 

"  Ferri  Sulphatis  (gr.  Ix.,  ad  3  j.). 

Sedative. 

Pigmentum  Boracis  (Glycerini,  P.B.). 
"  Amyli  (Glycerini,  P.B.). 

Antiseptic.  ' 

Pigmentum  Acidi  Carbolici  (gr.  xxx.,  ad  §  j.). 
"  Aluminii  Chloridi  (iTixv.,  ad  3  j.). 

"  Acidi  Carbolici  (Glycerini,  P.B.). 

"  Tolu  (Balsam.  Tolutan.  gr.  Ixxx.,  ^ther.  ad  1  j.). 
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IXSUFFLATIOXS. 

Insufflations  are  of  great  use  in  all  acute  and  painful  affections  of  the 
pharynx,  larynx,  and  trachea.  In  laryngeal  phthisis  morphia  insufflations 
greatly  prolong  the  life  of  the  patient  and  save  him  much  suffering.  In 
tracheal  affections  insufflations  are  the  most  valuable  class  of  remedies 
that  can  be  emplo3-ed.  Where  the  medicament  consists  only  of  a  small 
quantity  of  a  tine  powder,  as  in  the  case  of  morphia,  it  is  convenient  to 
give  bulk  to  it  by  the  use  of  half  a  grain  of  starch,  gum,  or  sugar  of  milk; 
the  starch,  however,  in  my  experience,  answers  best. 
Insufflatio  Acidi  Taunici  (gr.  ij.). 

"         Aluminis  (gr.  ij.). 

"  Ammonii  C'liloridi  (gr.  ij.). 

"        Bismuthi  Carb.  (gr.  ij.). 

"  Boracis  (gr.  iij.). 

"         Iodoform,  (gr.  j.). 

Morphias  {gr.^\,i,i,i). 

"         Plumbi  Acetatis  (gr.  j.). 


NUTRITIVE  ENEMA. 

As  a  considerable  number  of  patients  suffering  from  throat  diseases 
are  unable  to  swallow,  it  is  of  the  greatest  importance,  in  treating  these 
affections,  that  the  best  means  of  introducing  nourishment  into  the  system 
per  rectum  should  be  at  tlie  command  of  the  practitioner.  The  formula 
given  below  is  a  slight  modification  of  that  published  by  Leube'  in  1871. 
I  commenced  experiments  with  nutritive  enemata  in  January,  1872,  and 
in  1874  arrived  at  tlie  conclusion  that  the  following  was  the  best  formula; 
since  then  I  have  constantly  used  it.* 

Cooked  beef,  mutton,  or  chicken,  3  ounces  7  drachms. 

Sweetbread 1  ounce  7  drachms. 

Fat G  drachms. 

Brandy 2  drachms. 

Water 3  ounces. 

These  ingredients,  mixed  together,  will  measure  9  ounces.  The  meat, 
sweetbread,  and  fat  must  be  first  passed  through  a  fine  mincing-machine 
and  then  be  rubbed  up,  with  the  water  gradually  added,  to  make  a  very 
thick  paste.  The  enema  should  be  given  at  a  temperature  of  00°  to  95°, 
and  ought  not  to  he  administered  more  than  ticice  in  ticenf)/-four  hours. 
The  rectum  should  be  washed  out  twice  or  three  times  a  week  with  tepid 
water,  three  or  four  hours  before  giving  the  nutritive  injection. 


'  Deiitsches  Archiv  f.  Klin  Mcdicin.  No.  xx.  1S71. 

-  The  ordinary  elastic  bottle  enema,  with  a  tube  half  an  inch  in  bore,  answers  the 
puq^ose  very  well.  It  is  supplied  by  Messrs.  Mayer  &  Meltzer,  instrument  makers  to 
the  Throat  Hospital. 
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METRIC  MEASUREMENTS 


COMPARED   WITH 


THE  ENGLISH  INCH. 


The  subdivisions  of  the  metre  having  been  used  in  this  book,  as  well  as 
the  fractions  of  an  inch,  I  have  thought  it  convenient  to  place  the  two 
scales  in  comparison. 


1.  MILLIMETRE  ■ 
|.  CENTIMETRE  • 
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A  millimetre  is  the  yoVo  P^'**'  °^  ^  metre. 
A  centimetre  is  the  y^  part  of  a  metre. 
A  metre=l  yard  3f  inches  (or  more  exactly  Sd^^  inches), 
A  centimetre = rather  more   than  %ths  of  an   inch  (or   more    exactly 
-j3^|5jj.ths  of  an  inch^). 

2|-  cent imet res =Dot  quite  1  inch  (or  not  quite  ||ths  of  an  inch'). 

'  The  precise  fraction  is  A^^.  "  The  precise  fraction  ia  f ggj. 


INDEX. 


Abelin,  on  treatment  of  retro-pharyngeal 

abscess,  19 
Abercrombie,   case  by,  18;    on  "  diphthe- 

rite,"  92 
Abscess  of  larynx,  207;    retropharyngeal, 

16 
Accetella,  on  treatment  of  diphtheria,  121 
Acids,  pharyngitis  caused  by,  75 
Acker,  on  ansesthesia  of  larynx,  305 
.ffitius,    on  extirpation  of  tonsils,  52 ;    on 

larj-ngitis,  200 
Aetius  Cletius,  on  diphtheria,  91 
Alaymus,  on  diphtheria,  91 
Albers,    on    struma    accessoria,    228;    on 
laryngeal  phthisis.  265 ;  on  perichon- 
dritis of  larynx,  281 ;  on  malformations 
of  larynx,  'Mi  ;  on  stenosis  of  trachea, 
390  ;  on  foreign  bodies  in  trachea,  411 
Albucasis,  on  excision  of  tonsils,  52 
Allison,  Scott,  on  spasm  of  trachea,  380 
Ammon,  case  of  tracheocele,  409 
Ammonia,  pharyngitis  caused  by  caustic, 

76 
Amus.sat,   on  use    of   galvanic  cautery  in 

tracheotomy,  407 
Anatomy,  of  larynx,  148  ;  of  pharynx,  1  ; 

of  soft  palate,  5  ;  of  trachea,  364 
Anaesthesia,  of  larynx,  3i)4 ;  of  pharynx,  83 
Ancelon,  on  tonsillitis,  45 
Anchylosis  of  crico-arytenoid  joint,  347 
Andral,   on  hydatids  in  larynx,   228 ;    on 
laryngeal  phthisis,  265  ;  case  of  thick- 
ening of  trachea  from  long-standing 
inflammation,  381 
Andrews,  John,  case  of  tracheotomy,  398 
Anginae  caused  by  poisonous  dr  gs,  77 
Antimony,  potassio  tartrate  of,   pharyngi- 
tis caused  by,  76,  77 
Aphthse,  87 

Arago,  on  treatment  of  tonsillitis,  45 
Aran,  on  treatment  of  tonsillitis,  45 
Archer,  on  treatment  of  diphtheria,  92,  119 
Aretaeus,   on  abscission  of  uvula,    21  ;  on 
putrid  sore  throat,  30  ;  on  diphtheria, 
90  ;  on  oedematons  laryngitis,  200  ;  on 
spasm  of  glottis,  349  ;  on  tracheotomy, 
397 
Arsenic,  angina  caused  by,  78 
Arytenoid  articulations,  anchylosis  of,  347 
Asthma,  Millar's,  349 


Atlee,  case  of  wound  of  trachea,  395 

Auto-laryngoscopy,  175 
Avery,  his  laryngoscope,  160 

Babington,  his  laryngoscope,  159 

Baginsky,  case  by,  131 

Baillou.  on  diphtheria,  90 

Baker,  Morrant,  his  soft  india-rubber  can- 
ula,  375,  399 

Balassa,  on  laryngeal  sarcoma,  255,  256 

Balzer,  on  pathology  of  parotid  and  sub- 
maxillary glands  in  diphtheria,  113 

Bamberger,  case  by,  14;  on  traumatic 
pharyngitis,  75 

Bard,  on  diphtheria,  92,  113 

Bardeleben,  on  tracheotomy,  399 

Baithez,  case  of  chronic  diphtheria,  31  ; 
on  gouty  sore  throat,  36;  tide  also 
RUliet  and  Barthez,  139 

Bauchot.  his  tracheotome,  398 

Baumes,  his  laryngeal  mirror,  160 

Biiumler,  case  of  laryngeal  paralysis,  320, 
322 

Bayle,  on  oedematons  laryngitis,  201,  205 

Beach,  on  vsrounds  of  the  larynx,  296 

Beale,  on  pathology  of  diphtheria,  112 

Bedor,  case  by,  39 

Beger,  case  of  fistulous  communication 
between  trachea  and  oesophagus,  389 

Behr,  case  of  tracheocele,  4u9 

Bell,  Benjamin,  his  uvula  guillotine,  9  ;  ou 
laryngotomy,  406 

Bell.  Sir  C,  report  of  case  of  wound  of 
larynx,  297 

Bell,  case  of  wound  of  carotid  by  swallow- 
ing needle,  80 

Bell,  Mr. ,  of  Newcastle,  his  solid  atomizer, 
370 

Belladonna,  angina  caused  by.  78 

Beniviene,  cases  of  tracheotomy,  397 

Bennafi,  his  larj'ngoscope,  159 

Buraiid,  on  extension  of  inflammation  in 
tonsillitis,  40 

Bergeron,  on  treatment  of  diphtheria,  118, 
119 

Bertholle,  on  herpes  of  the  pharynx.  33 

Beschorner,  his  modification  of  Trendelen- 
burg's tampon-canula,  377 

Besserer,  case  of  retro-pharyngeal  absce.ss, 
16 
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Bevan,  on  traumatic  pharyngitis,  75  ;  on 

traumatic  laryngitis,  'Md 
Bichat,  on  oedematous  laryngitis,  201 
Biermer,  case  of  paralysis  of  abductors,  329 
Billroth,  cases  of  extirpation  of  laijnx,  251, 

Birch,  case  of  foreign  body  in  trachea,  417 

Bistoury,  pharyngeal,  8 

lilair,  ou  diphtheria,  91,  124 

Boecker,  case  of  laryngeal  growths,  219  ; 
case  of  paralysis  of  abductors,  o29  ;  on 
galvanic  cautery,  o71 

Boeckel,  case  of  oedematous  laryngitis,  202  ; 
case  of  secondary  hemorrhage  after 
tracheotomy,  4t4 ;  case  of  tracheot- 
omy with  thermo-cautery,  407 

Boerhaave,  on  oedematous  laryngitis,  201 

Bohn,  on  catarrhal  laryngitis  during  mea- 
sles. l;59 

Bokai,  ou  retro-pharyngeal  abscess,  16-18 

Borelli,  on  leruoval  of  tonsils.  55 

Borgiotti,  ou  statistics  of  diphtheria  in 
Florence,  98,  99,  115 

Borsieri,  on  tonsillitis,  41 

Bose,  on  superior  tracheotomy,  405 

Bossi.  on  diphtheria,  90 

Bottini,  cases  by,  251,  252  ;  on  treatment 
of  sarcoma  of  larynx,  250 

Bouchut,  on  etiology  of  granular  pharyn- 
gitis, 24  ;  case  by,  31  ;  on  treatment 
of  diphtheria,  119,  132;  case  of  tra- 
cheal growths  after  cicatrization  of 
wound,  385 

Boui  dillat,  cases  of  foreign  bodies  in  larynx, 
299  ;  on  foreign  bodies  in  trachea,  411 

Bozzini,  his  laryngeal  speculum,  159 

Brassarolo,  case  of  tracheotomy,  397 

Brauers,  case  by,  217,  221 

Breschet,  on  treatment  of  leeches  in  throat, 
80 

Bretonneau,  on  rarity  of  putrid  sore  throat, 
30  ;  on  diphtheria,  89.  92  ;  on  use  of 
solid  nitrate  of  silver  in  diphtheria, 
119  ;  on  tracheotomy  in  laryngo-tra- 
cheal  diphtheria,  132;  case  of  trache- 
otomy, 398 

Bricheteau,  on  statistics  of  tracheotomy 
in  laryngo-tracheal  diphtheria,  l;i3 

Broadbent,  case  of  paralysis  of  palate  fol- 
lowing simple  acute  inflammation,  14, 
85 

Bronchotomy,  396 

Browne.  Lennox,  case  of  cancer  of  tonsil, 
62;  case  of  bilat«ral  paralysis  of  ab- 
ductors, 329  ;  on. galvanic  cautery,  371 

Bruns,  Paul,  on  relative  merits  of  endo- 
laryngeal  treatment  and  thyrotomy 
for  removal  of  non -malignant  growths, 
219,  237,  240.  241  ;  on  congenital  la- 
ryngeal growths,  220;  case  of  laryn- 
geal growths.  225  ;  on  endolaryngeal 
papillomata.  226  ;  on  removal  of  endo- 
laryngeal growths.  236,  238.  239  ;  on 
recurrence  of  endolaryngeal  gi'owths, 
240 ;    on   thyrotomy  for   removal   of 


endolaryngeal  growths,  240 ;    his  rtr.- 
tistics   of   thyrotomy    for   removal  of 
malignant   growths,  248 ;   case  of  tra- 
cheotomy with  thermo-cautery,  407 
Brans,  Von,  on  position  of  frontal  mirror, 
103;    on   treatment  of  irritability   uf 
fauces,  173  ;  on  diagnosis  of  laryngeal 
abscess,  207  ;  cases  by,  219 ;   case  of 
lipoma  of  larynx,  224 ;  case  of  cystic 
tumor  of  larynx,  227 ;   case  of  thyroid 
gland    tissue    constituting    laryngeal 
growth,  228  ;  on  galvanic  cautery,  370, 
371 ;  case  of  tracheotomy  with  thermo- 
cautery, 407 
Brushes,  croup,  180;  laryngeal,  179;  pha- 
ryngeal, 8 
Bryk,  on  pharyngeal  phthisis,  70 
Bubbe.  on  chronic  laryngitis,  208 
Buck,  Gurdon,  cases  of  laryngeal  growths 

collected  by,  218 
Budd,  case  of  spasm  of  glottis,  358 
Buhl,  case  of  diphtheria,  114 
Burgess,  on  traumatic  laryngitis,  206 
Burns  of  larynx,  298 
Burns,  ou  spasm  of  glottis,  350 
Buron,  on  chronic  pharyngitis,  23 
Burow,  on   subglottic  laryngitis,    215 ;  on 
amyloid  growths  of  larynx,   228 ;   on 
removal  of  laryngeal  growths  by  Ix- 
ryngotomy,  243  ;  cases  of  paralysis  of 
abductors,  829,  333  ;   on  anchylosis  of 
arytenoid  articulations,  348 
Busch,  on  non-malignant  tumors  of  pha- 
rj'nx,  63 


CxELius  AtTRELiANUS,  on  laryngitis,  200 ; 
ou  spasm  of  glottis,  349  ;  on  trache- 
otomy, 397 

Cancer,  of  larynx.  244;  of  pharynx,  60; 
of  tonsils,  62  ;  of  trachea,  386 

Caque,  on  excision  of  tonsils,  53 

Carbolic  acid,  pharyngitis  caused  by,  70 

Carnevale,  on  diphtheria,  91 

Casserius,  on  tracheotomy,  397 

Catarrh,  of  larynx,  acute,  195  ;  chronic, 
208  ;  of  pharynx,  13  ;  paralysis  of  soft 
palate  follo^ving  acute,  14  ;  of  throat, 
chronic,  19 

Catarrhal  laryngitis,  acute,  195  ;  tracheitis, 
acute,  379 

Catti,  on  subglottic  chronic  laryngitis,  215 

C'ausit.  on  laryngeal  polypi,  220 

Caustic  ammonia,  pharyngitis  caused  by, 
76  ;  potash  and  soda,  pharyngitis 
caused  by,  76 

Cavasse,  on  fractures  of  the  laryngeal  car- 
tilages, 291 

Caytan.  case  of  tonsillitis,  42 

Celsus,  on  extirpation  of  tonsils,  52  ;  on 
oedematous  laryngitis.  200 

Chairon,  on  anajsthesia  of  larynx,  304 

Chairs,  larj-ngoscopic,  167 

Chancre,  appearances  of,  65  ;  in  pharynx, 
65  ;  on  tonsil,  64 
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Charcot,  on  diphtheritic  paralysis,  114; 
case  of  "  hirynjjeal  crisis,"  'Md 

ChassaigTiac,  his  moditication  of  tonsillo- 
tome,  10;  on  tonsillitis,  43;  on  en- 
larged tonsils,  40,  47,  48,  49  ;  on  ana- 
tomy of  larynx,  3U7  ;  on  tracheotomy, 
•odd 

Chaussier,  on  tracheotomy,  398 

Cheyne,  on  diphtheria,  92 

Chiari,  case  of  osteoma  of  trachea,  384 

Child  crowing,  349 

Chomel,  on  granular  pharyngitis,  23 

Choukry,  on  laryngotomy,  40(i 

Christison,  on  toxic  effects  of  oxalic  acid, 
70 

Ciattagli,  on  hydrate  of  chloral  in  diph- 
theria, 131 

Clark,  Andrew,  on  structure  of  laryngeal 
growths,  228 ;  on  a  case  of  primary 
tracheal  cancer,  387 

Clark,  Lockhart,  on  anatomy  of  spinal  ac- 
cessory nerve,  322 

Clarke,  on  spasm  of  glottis,  350 

Clergyman's  sore  throat,  23 

Cline,  case  of  foreign  body  in  trachea,  413 

Cock,  case  of  injury  to  pneumogastric 
nerve,  315 

Cohen,  Solis,  on  electrolysis  for  enlarged 
tonsils,  51  ;  cases  of  traumatic  pha- 
ryngitis, 75  ;  statistics  of  tracheotomy 
in  laryngo-tracheal  diphtheria,  134 ; 
his  spray  producer,  183;  on  anaemia, 
as  a  pretubercular  condition  of  the 
larynx.  270  ;  on  tracheotomy  in  laryn- 
geal phthisis,  280;  cases  of  burns  of 
larynx,  298  ;  cases  in  which  epiglottis 
was  drawn  into  larynx,  299 ;  cases  of 
bilateral  paralysis  of  abductors,  329  ; 
on  tumors  in  subglottic  region,  3s2  ; 
case  of  euchondromata  in  trachea, 
384 ;  on  tracheotomy,  399 ;  cases  of 
foreign  bodies  in  trachea.  412 

Colby,  case  of  absence  of  trachea,  417 

Cooper,  on  burns  of  the  larynx,  298 

Copper,  angina  caused  by  salts  of,  78 

Cornil,  on  pharyngeal  phthisis,  74  ;  on  ery- 
sipelas of  pharynx,  143,  144,  14'} ;  on 
pathology  of  laryngeal  growths,  228 

Corrosive  sublimate,  pharyngitis  caused 
by,  76 

Cortesius,  on  diphtheria,  91 

Couper.  case  of  foreign  body  in  trachea, 
413 

Coyne,  on  laryngeal  phthisis,  265 

Crawford,  on  tracheotomy,  398 

Crisp,  on  enlargc^d  tonsils,  46 

Crompton,  on  the  use  of  powdered  guai- 
acum  in  tonsillitis,  43 

Croup,  see  laryngo-tracheal  diphtheria, 
124  ;  cerebral,  349  ;  spasmodic,  349  ; 
spurious,  195  ;  -brush,  132,  180  ;  -ket- 
tle, Messrs.  Allen's  ventilating,  184 ; 
-tont,  portable,  122 

Cruveilhier.  on  cedemntous  laryngitis,  203 

Cuire,  on  erysipelas  of  pharynx,  145 


CuUen,  on  diphtheria.  93 

Curette,  pharyngeal,  9 

Cynanche  tonsillaris,  37 

Cyr,  ca!>e  of  thickening  of  trachea  from 
long-standing  iutlaiinnatiou,  381 

Czermak,  his  use  of  the  laryngoscope,  161, 
102  ;  his  auto-laryngoscope,  175 ;  on 
inf  raglottic  laryngoscopy,  1 76  ;  on  sub- 
glottic chronic  laryngitis,  214  ;  cases 
of  laryngeal  growths,  219  ;  on  laryn- 
geal growths,  221 

D'Ai.Ais,  Serues,  on  chorea  of  larynx,  862 
Dance,  on  syphilis  of  the  larynx,  260 
Darluc,  on  erysipelas  of  the  pharynx,  143 
Davaine,  case  of  parasites  in  tonsils,  57 
De  Cas.-sis,  Vidal,  on  supra- thyroid  laryn- 
gotomy for  removal  of  growths,  241 
De  Cauliaco,  Guido,  on  tracheotomy,  397 
De   Gassecourt,    Cadet,   on  treatment  of 

diphtheria,  119 
De  Grandvilliers,  Marteau,  on  diphtheria, 

91 
Dekkerus,  on  tracheotomy,  398 
De  la  Martiniere,  case  of  foreign  body  in 

trachea,  412 
Delpech,  on  cancer  of  pharynx,  60 
De  Mussy,  GuL-neau,  on   granular  pharyn- 
gitis, 23,  24,  25,  27,  46 
Demme,  on  stenosis  of  trachea,  390,  391 
Depres,  on  granular  ijharyngitis,  24 
De  Saliceto,  Gulielmo,  case  of  tracheoto- 
my, 397 
Desault,     on      treatment      of     laryngeal 
growths,  236  ;  case  of  cherry  stone  in 
larynx,  300  ;   on  laryngotomy,  398 
Desnos,   on  tonsillitis,  38.  39  ;  on  foreign 
bodies   in  tonsils,  56 ;   on   syphilis  of 
pharynx,  64,  65  ;  on  sore  throat  in  in- 
termittent fever,  142 
Dethartig,  case  of  bronchotomy,  398 
Deutsch,  on  traumatic  pharj'ngitis,  76 
Devalz,  case  of  tracheocele,  409 
D'hanvantare.  on  diphtheria,  89 
Diday,  on  syphilis  of  pharynx,  05 
Didelot.  case  of  tonsillitis,  42 
Dilatation  of  pharynx,  57 
Dilators,  laryngeal,  192  ;  the  author's,  192  ; 
Navratil's,     193;     Schroetter's,    193; 
Whistler's  cutting,  194 
Diouis,  on  removal  of  enlarged  tonsils,  53  ; 

on  tracheotomy,  398 
Diphtheria,  88;  bacterium  termo  in,  112; 
condition  of  brain,  114;  heart,  113; 
kidneys,  113;  liver,  113  ;  lungs,  113; 
spleen,  113  ;  stomach,  113;  contagium 
in,  climatic  and  atmospheric  conditions 
favorable  to,  9 1 ;  mode  of  diffusion  of, 
95  ;  natural  history  of,  93  ;  cutane- 
ous eruptions  in,  106 ;  death,  causes 
of,  in,  102,  115;  di.-ignosis  of,  108; 
etiology  of,  93  ;  exudation  of  false 
membrane  in,  105 ;  fever  in.  105 ; 
forms  of,  100;  catarrhal,  1 02  ;  chronic, 
104  ;  gangrenous,  104  ;  inilammatorj. 
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103  ;  malignant,  108;  nasal,  136  ;  ty- 
pical, 100  ;  history  of,  b'J  ;  immediate 
causes  of  death  in,  l(i2  ;  intlammaliou 
of  joints  in,  103  ;  iuflueuce  of  social 
position  on  distribution  of,  99  ;  lepto- 
thrix  buccalis  in,  11:2 ;  manner  in  which 
the  poison  enters  the  system  in,  90 ; 
micrococci  in,  93;  pathology  of,  110; 
period  of  incubation  of,  97;  predis- 
posing causes  of,  98  ;  prognosis  of, 
115  ;  protective  influence  of  a  previous 
attack  of,  99 ;  relations  of,  to  croup, 
125 ;  secondary,  in  measles,  139  ;  in 
Bcarlet  fever,  137 ;  in  small-pox,  140 ; 
in  typhoid  fever,  141  ;  symptoms  of, 
100;  sequela3  of,  106  ;  treatment  of, 
general,  116  ;  local,  119  ;  urine,  con- 
dition of,  in,  101,  104 ;  zygodesmus 
fuscus  in,  112 

Diphtheria,  laryngo-tracheal,  124  ;  diagno- 
sis of ,  130;  etiology  of,  128;  history 
of,  124;  pathology  of,  130  ;  prognosis 
of,  131  ;  relation  to  diphtheria,  125  ; 
statistics  of  Paris  hospitals  of  trache- 
otomy for,  133  ;  symptoms  of,  128  ; 
treatment  of,  131 

Diphtheritic  paralysis  of  palate,  85 

Dislocation  of  larynx,  293  ;  of  hyoid  bone, 
294 

Dittrich,  on  syphilis  of  larynx,  264 ;  on 
perichondritis  of  larynx,  281,  2b2 

Donders,  on  diphtheritic  jjaralj^sis,  85,  107 

Doring,  case  of  abscess  of  larynx,  207 

Drummond,  case  of  injury  of  trachea,  395 

Duchamp,  on  diiihtheria.  97 

Dufarden  on  opening  trachea  by  means  of 
caustic  paste,  407 

Dufours,  case  of  congenital  laryngeal 
growths,  220 

Dupuytren,  on  deformity  of  chest  associ- 
ated with  enlarged  tonsils,  48 ;  on 
parasites  in  tonsils,  56  ;  case  of  mal- 
formation of  larynx,  362 

Duranty,  case  of  bilateral  paralysis  of  ab- 
ductors, 329 

Durham,  on  non-malignant  tumors  of  pha- 
rynx, 64  ;  on  wounds  of  pharynx,  78, 
79 ;  on  foreign  bodies  in  pharynx,  81 ; 
case  of  cystic  tumor  of  larynx,  227 ;  on 
wounds  of  larynx,  29f5 ;  case  of  burn 
of  larynx,  298 ;  on  foreign  bodies  in 
larynx,  299  ;  cases  of  foreign  bodies  in 
air-passages,  301 ;  his  right-angled 
canula,  374 ;  on  foreign  bodies  in 
trachea,  416 

Eberth,  on  diphtheria,  97,  113 
Ecraseurs,  laryngeal,  190,  191 
Edis,  case  of  congenital  laryngeal  growth, 

220 ;  case  of  cystic  tumor  of  larynx, 

227 
Edwards,  case  of  lymphatic  gland  passing 

into  air-passages,  299 
Ehrmann,  on  laryngeal  growths,  218,  221 
Eldridge,  case  of  tracheocele,  409 


Electrode,   laryngeal,   the   author's,    186 ; 

Fauvel's,  186  ;  galvanic  cautery,  373 
Elephantiasis  Gra^corum,  289 
Elsasser,  on  spasm  of  glottis,  350 
Elsberg,  his  uvulatome,   12  ;  on  laryngeal 
growths,  219 ;  on  syphilitic  laryngitis, 
262,  264  ;  on  leprosy  of  larynx,  289 
Enema,  nutritive,  425 
Engelsted,  on  syphilis  of  larynx,  256 
Erb,  on  paralysis  of  palate,  86 
Erichsen,  on  foreign  bodies  in  trachea,  415 
Erysipelas  of  larynx  and  pharynx,  143 
EtmiiUer,  on  paralysis  of  laryngeal  abduc- 
tors, 328 ;   on  spasm  of  glottis,  349 
Examination  of  pharynx,  7 ;  of  larynx,  168 ; 

of  trachea,  367 
Excision,  of  tonsils,  11  ;  of  uvula,  13;  hae- 
morrhage after,  21 

Fabre,  on  aphthae,  87 
Fabricius.  ab  Acquapendente,  on  enlarged 
tonsils,  52 ;  on  erysipelas  of  pharynx, 
143;  on  tracheotomy,  397 
Fabricius,  Heldamus,  case  of  foreign  body 

in  trachea,  412 
Fahnestock,  his  tonsillotome,  9 
Fano,  on  syphilis  of  pharynx,  61 
Faralli,  on  diphtheria,  101,  105 
Faucon,  case  of  tracheocele,  409 
Fauvel,  his  jjorte-caustique,   185  ;  his  la- 
ryngeal electrode,  186  ;  his  laryngeal 
forceps,  188  ;  on  oedematous  laryngitis, 
2!J2  ;  on  laryngeal  growths,  219,  224, 
234,  241 ;   on  cancer  of  larynx,   244, 
246.  247,  248,  250 
Feith,  case  of  bilateral  paralysis  of  abduc- 
tors, 329 
Feron,  on  herpes  of  pharynx,  33 
Ferras,  on  syphilis  of  larynx,  259 
Ferrini,  on  treatment  of  diphtheria,  118, 

121 
Fifield,  case  of  growths  in  trachea,  382 
Fingerhuth,  case  of  foreign  body  in  pha- 
rynx, 81 
Fischer,  case  of  tumor  of  pharynx,  63 ;  his 
statistics  of  tracheotomy  in  laryngo- 
tracheal diphtheria,  133  ;  on  wounds 
of  larynx,   296;  case  of  tracheocele, 
409 
Flesch,  on  spasm  of  glottis,  350,  351,  3i3 
Fleury,  on  foreign  bodies  in  pharynx,  80 
Foerster,  on  laryngeal  growths,  327,  328 ; 

case  of  tracheocele,  409 
Follicular  pharyngitis,  23 
Follin,  on  tonsillitis,  40  ;  on  supra-thyroid 

laryngotomy,  242 
Fontecha,  on  diphtheria,  90 
Fontheim,  on  treatment  of  diphtheria,  119 
Forceps,   laryngeal,   the  author's  cutting, 
187  ;  the  author's  tube,  190  ;  Fauvel's, 
189;  Schroetter's,  190;  Stoerk's,  191  ; 
pharyngeal,  8 
Foreign  bodies,  in  tonsils,  55  ;  in  pharynx, 

80  ;  in  larynx,  298  ;  in  trachea,  411 
Fossa,  Rosenmuller's,  3 
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Fothergill,  on  sore  throat  attended  with 

ulcers,  1*2 
Foulis,   on   granular   iiliarynjritis,   29  ;  on 
extirpation  of  larynx,   ~4!),   25ii,  256 ; 
his  artificial  vocal  appar.-itus,  378 
Fourcroy,  on  larynj^otoniy,  li'JH 
Fournier,  on  cancer  of  i)harynx,  61 
Fournie,  on  the  laryngoscope,  159,  163 
Fox,  on  phthisis  of  pharynx,  70 
Fractures,  of  larynx,  29 1  ;  of  hyoid  bone, 

294 
Frank,  cases  of  gangrene,  following  ton- 
sillitis, -41 
Frankl,   Isidor.    on  hereditary  sTphilis  of 

larjTix,  262 
Frankel,  on  phthisis  of  pharynx,  71,  72, 
73,  74;  on  laryngitis  hajmorrhagica, 
197;  on  laryngeal  i)hthLsis,  277;  case 
of  bilateral  paralysis  of  abductors,  329 
Frazer.  case  of  foreign  body  in  trachea, 

412 
Fredet,  case  of  fracture  of  larynx,  292 
Fried  leben,  on  spasm  of  glottis,  350 
Friedreich,  on  laryngeal  phthisis,  276  ;  on 

laryngeal  paralysis.  327 
Fuchs,  on  scarlatina  maligna,  137 
Fuller,  his  canula,  375  ;  on  tracheotomy, 
399 


Galen,  on  spasm  of  glottis,  349  ;  on  tra- 
cheotomy, 396 

Galtier,  case  of  traumatic  pharyngitis,  75 

Ganghofner,  on  chronic  laryngitis,  215 

Gant,  on  wounds  of  pharynx,  79 ;  on  for- 
eign bodies  in  trachea,  416 

Garcia,  on  the  laryngoscope,  160 

Garengeot,  on  tracheotomy,  398 

Gargles,  423 

Gaupp,  case  of  retro-pharyngeal  abscess, 
17 

Gayet,  case  of  tracheocele.  409 

Gee,  case  of  phthisis  of  pharynx,  72  ;  on 
spasm  of  glottis,  351,  352; 

Geissler,  on  chorea  of  larynx,  363 

Gendron,  his  canula.  375 

Gerdes,  case  of  extirpation  of  larynx,  253 

Gerhardt,  on  acute  catarrhal  laryngitis, 
217;  on  subglottic  chronic  laryngitis, 
215 ;  case  of  cystic  tumor  of  larynx, 
227  ;  on  syphilitic  laryngitis,  259  ;  ca.se 
of  perichondritis  of  larynx,  281,  285; 
on  nervous  affections  of  larynx,  304  ; 
case  of  paralysis  of  abductors,  320, 
329 ;  on  paralysis  of  abductors,  340 ; 
on  spasm  of  glottis,  353  ;  on  tracheal 
pulsation,  370  ;  case  of  syphilis  of 
trachea,  388  ;  on  stenosis  of  trachea, 
390 ;  on  tracheal  dyspnoea,  391  ;  on 
paralysis  of  laryngeal  muscles  after 
tracheotomy,  408 

Ghisi,  on  diphtheria,  91 

Giacchi,  on  diphtheria.  112,  118 

Gigon,  ose  of  tracheal  growths  after 
cicatrization  of  wound,  385 


Gibb,  on  treatment  of  diphtheria,  199  ;  on 
oedematous  laryngitis,  2m2.  203  ;  case 
of  laryngeal  growth,  219  ;  on  lepros-y 
of  larynx,  28!^  ;  on  fracture  of  hyoid 
bone,  294,  295  ;  case  of  thickening  of 
trachea  from  long-standing  intiamma- 
tion,  381  ;  case  of  growths  in  trachea, 
382 

Gintrac,  case  of  thickening  of  trachea  from 
long  standing  intiammatiou,  3'>1 

Glottis,  spasm  of,  349  ;  in  adulls,  358 

Glynn,  case  of  bilateral  paralysis  of  ab- 
ductors, 329 

Gouty  sore  throat,  30 

Gowers,  on  pseudo-hypertrophic  muscular 
paralysis,  327 

Gottstein,  case  of  larj'ngeal  sarcoma,  256 

Granular  pharyngitis,  23  ;  exudative,  26  ; 
hypertropnic,  26 

Graves,  on  scarlet  fever,  138 

Green,  Horace,  on  granular  pharyngitis, 
23,  24,  25,  27,  28  ;  on  phthisis  of 
pharynx,  70 ;  on  chronic  laryngitis, 
212  ;   cases  of  laryngeal  gi'owth,  i:18 

Greenhow,  on  diphtheria,  99  ;  on  chronic 
laryngitis.  209 

Griesinger,  on  enlarged  tonsils,  49 

Grisolle,  on  cases  of  tonsillitis.  41.  42 

Gross,  on  foreign  bodies  in  larynx,  298; 
case  of  rupture  of  trachea,  395  ;  on 
foreign  bodies  in  air-passages,  411,  413, 
414,  415 

Grossman,  case  of  lupus  of  larynx,  286 

Growths  m  larynx,  ,see  Larynx,  non-ma- 
lignant tumors  of,  219  ;  in  trachea, 
381 

Gubler,  case  of  catarrh  of  pharynx.  14  ;  on 
putrid  sore  throat,  30,  31,  32;  on  her- 
pes of  pharynx.  33,  34.  35  ;  on  tonsilli- 
^  tis,  42  ;  on  paralysis  of  palate,  85 

Guerin,  on  subcutaneous  tracheotomy,  407 

Guersant,  his  modification  of  tonsillotome, 
10  ;  on  enlarged  tonsils,  50  ;  on  treat- 
ment of  diphtheria,  119  ;  on  acute  ca- 
tarrhal laryngitis.  195 

Guido  de  Cauliaco,  on  tracheotomy,  397 

Guillemeau,  on  treatment  of  enlarged  ton- 
sils, 52 

Gulielmo  de  Saliceto,  on  tracheotomy,  397 

Guillotine,  author's  double,  11  ;  Fahne- 
stock's,  9,  1 1  ;  Physick's,  9  ;  Stoerk's, 
191 

Gull,  case  of  traumatic  pharyngitis,  75  ; 
case  of  erysipelas  of  phaiynx,  144 

Giinther,  case  of  retrophar^'ngeal  abscess, 
18 

Gupp,  on  scarlatina  maligna,  138 

Gurlt,  on  fracture  of  larj'nx,  291  ;  cases 
of  wounds  of  trachea,  395  ;  report 
of  ca.se  of  rupture  of  trachea.  395 

Gussenbauer,  his  artificial  vocal  apparatus, 
378 

Guttmann.  case  of  bilateral  paralysis  of 
abductors.  329 

Guyon,  case  of  tracheocele,  409 
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Habicot,  case  of  tracheotomy,  397 
Hack,  ou  perichondritis  of  larynx,  285 
Hcemorrha<^e  after  excision  of  uvula,  21 
Hall,    Mavshall,    on    traumatic   laryngitis, 

206  ;  on  spassm  of  glottis,  350 
Halmar,  case  of  foreign  body  in  trachea, 

415 
Hamilton,  on  spasm  of  glottis,  350 
Hanow,  on  diphtheria,  119 
Harlan,  on  laryngeal  growths,  220 
Harley,  on  diphtheria,  97 
Hart,  Ernest,  on  diphtheria,  93 
Hartewelt,  his  drop-injector,  181 
Harvey,  on  enlarged  tonsils,  47 
Hasse,  on  laryngeal  phthisis.  205 
Hayes,  case  of  bilateral  paralysis  of  abduc- 
tors, 329 
Headland,  on  enlarged  tonsils,  46 
Heine,  case  of  extirpation  of  larynx,  251  ; 
his  modification  of  artificial  vocal  ap- 
paratus, o78 
Heinze,  on  typhoid  fever,    141  ;  on  laryn- 
geal phthisis,  2o5,  266,  267,  272.  274, 
276  ;  case  of  bilateral  paralysis  of  ab- 
ductors,  329 ;    on   tracheal   phthisis, 
393 
Heister,  on  enlarged  tonsils,  53  ;  on  steno- 
sis of  trachea,  390  ;  on  tracheotomy, 
398  ;  case  of  foreign  body  in  trachea, 
411 
Heitler,  on  laryngeal  phthisis,  265 
HeUer,  case   of  cancer  of  pneumogastric 

nerve,  314 
Helwig.  on  fracture  of  larynx,  291 
Hemming,  Charles,  on  treatment  of  diph- 
theria, 121 
Hemming,  Hughes,  on  treatment  of  diph- 
theria, 121 
Henle,  on  anatomy  of  larynx,  158 
Henoch,  on  spasm  of  glottis,  350 
Henoque,  on  fractures  of  larynx,  291,  292 
Herard,  on  spasm,  of  glottis,  350 
Herodotus,  case  of  aphonia,  341 
Herpes  of  pharynx,  33  ;    forms  of,  34 
Herrera.  on  diphtheria,  90 
Heslop,  on  treatment  of  diphtheria,  117 
Hessler,  on  diphtheria,  89 
Heussinger,  on  chronic  laryngitis,  209 
Hillier,  on  laryngo-tracheal  diphtheria.  125 
Hippocrates,  on  putrid  sore  tnroat,  30 ;  on 
treatment  of  leeches  in  throat,  80  ;  on 
diphtheria,  89 ;  on  erysipelas  of  pha- 
rynx,   143 ;   on  oederaatous  laryngitis, 
200;   on  spasm  of  glottis,  349 
Hoffmann,  case  of  maliormation  of  larynx, 

209 
Holland,  on  chronic  laryngitis.  209 
Holmes,  Timothy,  on  laryngotomy,  406 
Holt,  case  of  lipoma  of  pharynx,  63 
Home,  on  treatment  of  tonsillitis,  43  ;   on 
diphtheria,  91 ;  on  croup,  124 ;  on  tra- 
cheotomy, 398 
Hopmann.  cases  of  laryngeal  growths,  219 
Hermann,  on  perichondritis  of  larynx.  281 
Horteloup,  on  wounds  of  larynx,  296,  297 


Howship,  case  of  foreign  body  in  trachea, 
415 

Hueter,  on  diphtheria,  97 ;  on  laryngo- 
tracheal diphtheria,  134  ;  on  fracture 
of  larynx,  292  ;  on  tracheotomy,  399 

Hunt,  case  of  injury  of  trachea.  395 

Hutchinson,  Jonathan,  ou  traumatic  laryn- 
gitis, 206 

Hiittenbienuer,  case  of  syphilis  of  trachea, 
388 

Huxham,  on  diphtheria,  91 

Hydatids  iu  larynx,  228 

Hydrochloric  acid,  pharyngitis  caused  by, 
76 

Hyperesthesia,  of  pharynx,  84 ;  of  larynx, 
307 

Hyrtl,  on  anatomy  of  pharynx,  5 

Inpraglottic  laryngoscopy,  176 

Inhalations,  steam,  419  ;  spray,  420  ;  fum- 
ing, 421 

Inhalers,  Bullock's  hospital,  184;  the  ec- 
lectic, 183  ;  the  fuming,  184  ;  Lee's 
steam- draught,  184;  Martindale's  port- 
able. 183 ;   Siegle's,  181 

Iniectors.  Hartewelt's  drop,  181 ;  Rauch- 
fusb',  185 

Insufflations,  425 

Insufflator,  the  tube,  184;  Rauchfuss',  184 

Instruments,  magnii'yiug,  166  ;  pharyn- 
geal, 8  ;  laryngeal,  178  ;  tracheal,  370  ; 
tracheotomy,  373 

Intermittent  fever,  throat  affections  in, 
142 

Iron,  pharyngitis  caused  by  muriated  tinc- 
ture of,  76 

Isambert,  ou  phthisis  of  pharynx,  71,  72, 
74  ;  on  diphtheria,  104,  118  ;  on  can- 
cer of  larynx,  245  ;  on  syphilis  of  lar- 
ynx, 259 

Jackson,  Hug-hliu'/s,  on  diphtheritic  pa- 
ralysis, 107,  114  ;  case  of  bilateral  pa- 
ralysis of  abductors,  329  ;  on  spasm  of 
glottis,  :)56 

James,  Prosser,  on  gouty  sore  throat,  37 : 
on  enlarged  tonsils,  46  ;  on  use  of 
steam  in  diphtheria,  122 ;  on  stam- 
mering of  vocal  cords,  361 ;  on  spasm 
of  trachea.  380 

Jameson,  on  traumatic  pharyngitis,  75 ; 
cases  of  traumatic  laryngitis,  206 

Jenner,  Sir  William,  on  aphthas,  88 ;  on 
diphtheria,  98,  KiO.  103,  113,  122;  on 
identity  of  croup  and  diphtheria,  126 

Jodin,  on  diphtheria.  Ill 

Johnson.  George,  on  identity  of  croup  and 
diphtheria.  126  ;  on  position  of  frontal 
mirror,  163  ;  on  auto-laryngoscopy, 
175  ;  case  of  laryngeal  paralysis,  o22  ; 
cases  of  foreign  bodies  in  trachea,  412, 
414 ;  on  foreign  bodies  in  trachea,  417 

Jones.  Handfield.  on  laryngeal  dy.«JEsthesia, 
308;    case  of  laryngeal  neuralgia,  308 

Juncker,  on  excision  of  tonsils,  53 
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Jurasz,  case  of  bilateral  paralysis  of  abduc- 
tors, 329 
Jurine,  on  diphtheria,  93 

Kappeler,  case  of  injury  to  pneumogas- 
tric  nerve,  315,  317;  on  laryngeal  pa- 
ralysis, 326 

Keiller,  on  fracture  of  larynx,  291 

Kelly,  on  diphtheria,  94 

Klein,  on  diphtheria,  97 

Klemiu,  case  of  bilateral  paralysis  of  ab- 
ductors, 329 

Knight,  case  of  bilateral  paralysis  of  ab- 
ductors, 329 

Knoll,  cases  of  laryngeal  paralj'sis.  327 

Koch,  on  extirpation  of  larynx,  249  ;  case 
of  bilateral  paralysis  of  abductors, 
320  ;  on  anchylosis  of  arytenoid  artic- 
ulations, 347 

Koderik,  on  laryngeal  growths,  218 

Konig,  his  flexible  metal  canula,  376 

Kopp,  on  spasm  of  glottis,  350 

Kosinski,  case  of  extirpation  of  larynx,  253 

Kramer,  his  use  of  band  for  frontal  mirror, 
163 

Krieger,  on  laryngeal  catarrh,  195 

Krishaber,  on  anesthesia  of  pharynx,  83 ; 
on  position  of  lamp,  1(J6;  on  acute 
catarrhal  laryngitis,  197;  on  edema- 
tous laryngitis,  203 ;  on  thyrotomy 
237,  2;J8  ;  on  syphilis  of  larynx,  2(54 
on  laryngeal  phthisis,  268,  271,  279 
on  vocal  asynergy,  3d2  ;  case  of  tra- 
cheal growths  after  cicatrization  of 
wound,  385  ;  on  tracheotomy,  399  ; 
oh  laryngotomy,  400 ;  cases  of  trache- 
otomy with  thermo- cautery,  407 

Kronlein,  statistics  of  tracheotomy  in 
laryngo-tracheal  diphtheria,  134 

Kiicheumeister,  on  treatment  of  diph- 
theria, 120 

Kiihn,  on  tracheotomy,  399  ;  on  foreign 
bodies  in  trachea,  411 

Kiinst,  cases  of  injury  to  epiglottis,  etc., 
243 

Kunze,  on  granular  pharyngitis,  28 

Labus.  on  perichondritis  of  larynx,  285 
Laennec,  on  laryngeal  phthisis.  265 
Lambron,  on  enlarged  tonsils,  46,  48,  51 
Lamp,  the  author's  rack  movement,  163  ; 

the  clinical,  164;   concentrator,  165 
Lancercaux,  on  syi)hilis  of  pharynx,   01, 

66,  67  ;  on  syphilis  of  trachea,  389 
LauQcts,  laryngeal,  186 
Langenbeck,  case  of  extirpation  of  larynx, 

252 
Langhans,  case  of  cancer  of  trachea.  386 
Laroyenne,  on  sarcoma  of  laiynx,  255 
Larrey,  cases  of  injui-y  to  epiglottis,  243 
Laryngeal-brushes.    179  ;    -  dilators,    the 

author's,       192  ;       Navratil's,       193  ; 

Schroetter's,  194  ;  Whistler's  cutting, 

194  ;    -eoraseurs,    190  ;     -electrodes, 

186  ;    -forceps,  the  author's  cutting, 


188  ;  the  author's  tube,  190  ;  Fauvel's, 

189  ;  SchroeUer's,  190  ;  Stoerk's,  191 : 
-image,  176  ;  -injectors,  181  ;  -insuf- 
flators, 184  ;  -insulllauons,  425  ;  -lan- 
cets, 186;  -mirrors,  lt)l;  -porte-caus- 
tiques,  185;  -probes,  1*9;  -reflectors, 
163  ;  -speculum,  Bozziui's,  159  ; 
-sponge-holder,  180;  -nervous  cough, 
359  ;  -phthisis,  265  ;  diagnosis  of, 
277 ;  etiology  of,  266  ;  history  of, 
265  ;  pathology  of,  272  ;  prognosis  of, 
278 ;  symptoms  of,  269 ;  treatment 
of,  278 

Laryngitis,  acute  catarrhal,  195  ;  chronic, 
208  ;  chronic  glandular,  213  ;  sub- 
glottic chronic,  214  ;  hajmorrhagica, 
197  ;  oedematous,  200  ;  {a)  typical, 
201 ;  (b)  contiguous,  202  ;  (c)  consecu- 
tive, 202  ;  -phlegmonosa,  200  ;  stridu- 
losa,  197  ;  traumatic,  205 

Laryngoscope,  the,  158 

Laryngoscopic  chair,  167  ;  head-rest,  167 ; 
lamp,  163 

Laryngoscopy,  168  ;  special  difficulties  of, 
173;  auto-,  175;  infra-glottic,  176 

Laryngotomy,  406 

Larynx,  abscess  of,  207 ;  anatomy  of, 
148  ;  arteries  of,  154 ;  burns  of,  298  ; 
cartilages  of,  149  ;  chronic  osdema  of, 
217 ;  dislocations  of,  293  ;  erysipelas 
of,  143  ;  extirpation  of,  249  ;  statistics 
of  ditto,  251  et  seq. ;  eversion  of  ven- 
tricles of,  293  ;  foreign  bodies  in,  298 ; 
fractures  of,  291;  hydatids  in,  228  ; 
leprosy  of,  289  ;  ligaments  of,  150; 
lupus  of,  286  ;  lymphatics  of,  155  ; 
malformations  of,  362  ;  malignant 
tumors  of,  244 ;  (a)  carcinoraata, 
244  ;  {b)  sarcomata,  255  ;  mucous 
membrane  of,  156;  muscles  of,  152; 
necrosis  of  cartilages  of,  281 ;  nerves 
of,  155;  nervo-muscular  and  sensory 
affections  of,  303 ;  auaisthesia,  304 ; 
hypera'sthesia,  307  ;  neuralgia,  307 ; 
para3sthesia,  .■'07  ;  paralysis  of  muscles 
of,  fi'oni  disease  or  injury  of  medulla 
oblongata,  309 ;  from  disease  or  in- 
jtiry  of  spinal  accessory  nerve,  313  ; 
from  disease  or  injury  of  pneumogas- 
tric  nerve,  314  ;  from  disease  or  in- 
jury of  .superior  laryngeal  nerves,  316 ; 
from  disease  or  injury  of  recurrent 
nerve,  (a)  bilateral,  319  ;  (b)  unilateral, 
324;  paralysis  of  individual  muscles 
of,  327;  (a)  of  both  abductors,  328; 
{b)  of  one  abductor,  337 ;  (c;  of  both 
adductors,  3:!8  ;  (d)  of  one  adductor. 
342  ;  (f)  of  central  adductor.  344  ;  (  /') 
of  external  ten.sors,  345  ;  (g)  of  inter- 
nal tensors,  346  ;  (//)  mixed  jiaralyscs, 
347 ;  spasm  of  tensors,  360  ;  chorea 
of.  361 ;  non-malignant  tumors  of, 
218  ;  adenomata.  2'-7  ;  augiomata, 
223,  227 ;  compound  growths,  227 ; 
cystic  tumors,  223,  227';  enchondro- 
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mata,  228 ;  fibromata,  223,  226  ;  lipo- 
mata.  224,  227  ;  myxomata,  223,  227  ; 
papillomata,  223 ;  degeneration  of, 
228  ;  diagnosis  of,  225 ;  etiology  of, 
220 ;  pathology  of,  226 ;  prognosis 
of,  228 ;  symptoms  of,  221  ;  treatment 
of.  229  ;  (a)  palliative,  231  ;  ib)  radi- 
cal, 232  ;  removal  of,  by  endolaryngeal 
treatment,  23U-232  ;  (u)  evulsion,  233  ; 
{b,  crushing,  233  ;  (c)  cutting,  234  ; 
(d)  caustics,  234 ;  {e)  escharotics,  235  ; 
(/)  galvanic  cautery,  235  ;  extra  la- 
ryngeal methods  of  removing,  235 ; 
contraindications  for,  236;  removal 
by  («)  thyrotomy,  236 ;  {b)  supra- 
thyroid  laryngotomy,  241  ;  (c)  infra- 
thyroid  laryngotomy  or  by  trache- 
otomy, 243  ;  out-growths  from.  226  ; 
perichondritis  of.  281  ;  scalds  of,  2U6  ; 
syphilis  of,  256 ;  hereditary,  262 ; 
secondary  symptoms  of,  259  ;  tertiary 
symptoms  of,  260  ;  veins  of,  155 ; 
wounds  of,  296 

Laseque,  case  of  nervous  laryngeal  cough, 
360 

Laycock,  on  diphtheria.  111 

Lead,  angina  caused  by,  78 

Lebert.  on  cancer  of  tonsils.  62 

Le  Dran,  on  tracheotomy,  398 

Lee,  Robert  J. ,  his  steam  draught  inhaler, 
184 

Lefferts,  cases  of  growths  in  larynx,  230 
case   of    eversion   of    ventricle,    226 
case   of  lupus   of   larynx,    286,   293 
case  of  bilateral  paralysis  of  abductors, 
329 

Legroux,  on  scarification  of  larynx,  205 

Leiter,  his  electro -endoscopic  instniment, 
368 

Leptothrix  buccalis  in  diphtheria,  112 

Leriehe,  case  of  tracheocele,  409 

Letzerich,  on  diphtheria,  112 

Leube,  on  aniestbesia  of  larynx,  305  ;  his 
nutritive  enema,  425 

Levret,  his  larj-ngeal  speculum,  158 

Lewin,  his  laryngeal  cauterizer,  185  ;  on 
chronic  laryngitis.  209,  211 ;  cases  of 
growths  in  larynx,  219,  222 ;  on 
syphilis  of  larynx,  256.  259 

Ley,  on  laryngismus  stridulus,  328,  331  ; 
on  spasm  of  glottis,  350 

Liegeois,  case  of  oedema  of  glottis  and 
death  following  excision  of  tonsils.  55 

Lieutaud,  cases  of  growths  in  larj'nx,  218 

Light  concentrator,  165;  miniature,  165 

Lipoma  of  pharynx,  63 

Lipomata  of  larynx.  224.  227 

Lisfranc,  on  scarification  in  oedematous 
laryngitis,  205 

Listen,  on  examining  the  throat  with  mir- 
ror, 160  ;  on  traumatic  laryngitis,  206 

Lize.  case  of  tracheocele,  409 

Lobstein,  case  of  cancer  of  tonsils,  62 

Loiseau,  on  treatment  of  diphtheria,  120  ; 
on  catheterism  of  larynx,  132 


London  paste,  28 

Long,  case  of  injury  of  trachea.  395 

Loschner,  on  spasm  of  glottis,  350,  355 

Louis,  on  tonsillitis,  40,  45  ;  on  excision  of 
tonsils,  53  ;  on  inspissated  secretions 
of  tonsils,  56  ;  on  laryngeal  phthisis, 
265,  267 ;  case  of  tracheal  phthisis, 
393 ;  on  tracheotomy,  398  ;  on  foreign 
bodies  in  trachea,  411 

Lozenges.  424 

Lucae,  his  modification  of  tonsillotome,  11 

Luer,  his  tracheal  valve,  378 

Luschka,  on  pharyngeal  tonsil,  2 ;  cases  of 
pharj'ngeal  papillomata,  63  ;  on  ana- 
tomy of  neck,  127  ;  on  anatomy  of 
larynx,  157,  158  ;  on  function  of  supe- 
rior larjTigeal  nerve,  317 

Maas,  cases  of  extirpation  of  larynx,  251, 
252 

Mackenzie,  Stephen,  on  morbid  histology 
of  laryngeal  phthisis,  274 

Maclagan,  on  the  germ  theory,  94 

Macleod,  on  wounds  of  pharynx,  79 

Maiugault,  cases  of  paralysis  following 
quinsj',  42  ;  fatal  cases  of  paralysis  cf 
throat,  318 

Maisonneuve.  his  modification  of  tonsillo- 
tome, 10  ;  cases  of  cancer  of  tonsil.  03 

Malgaigne.  on  removal  of  growths  by  supra- 
thyroid  larjngotom3',  241  ;  on  position 
of  self  inflicted  wounds  of  throat,  296  ; 
on  tracheotomy,  399  ;  on  laryngotomy, 
406 

Malmsten,  on  progressive  muscular  atrophy, 
327 

Mandl,  on  micrometers,  167  ;  case  of  gum- 
mata  on  epiglottis,  261  ;  on  laryngeal 
paralysis,  325  ;  on  anchylosis  of  aryte- 
noid articulations,  348 

Marcet,  on  larj-ngeal  phthisis,  266,  268, 
279 

Marjolin,  on  burns  of  larynx,  298 

Marsh,  on  tracheotomy,  399 ;  on  laryn- 
gotomy, 406 

Martelliere.  on  syphilis  of  pharynx,  65,  67 

Martin,  George,  on  tracheotomy,  398 

Mason,  Francis,  case  of  secondary  hemor- 
rhage after  tracheotomy.  404 

Massei,  on  treatment  of  diphtheria,  116, 
120  ;  on  treatment  of  syphilis  of  la- 
rynx, 264;  case  of  leech  in  pharynx, 
299 

Mayenc,  on  epidemic  tonsillitis,  39 

Mavr,  case  of  diverticulum  from  pharynx, 
"58 

McCarthy,  ligation  of  common  carotid  for 
hemorrhage  from  tonsil,  54 

Measles,  throat  affections  of,  139 

Meckel,  on  complete  deficiency  of  larynx, 
362  ;  cases  of  malformation  of  trachea, 
417 

Meigs,  on  diphtheria.  113 

Mercuric  chloride,  pharyngitis  caused  by, 
76 
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Mercury,  angina  caused  by,  77 

Merkel,  on  micrometers.  107 

Meschede,  case  of  bilateral  paralysis  of 
abductors,  329 

Meseati,  ou  removal  of  tonsils,  5o 

Mestivier,  on  treatment  of  tonsillitis,  45 

Metric  measurements  compared  with  the 
Enpflish  inch,  42(5 

Michaelis,  on  diphtheria,  92 

jVIichel,  on  cause  of  Eustachian  deafness, 
48 

Michell,  on  treatment  of  granular  pharyn- 
gitis, 29 

Micrococci  in  diphtheria,  93,  112 

Micrometers,  IGT 

Middeldorpf,  cases  of  laryngeal  growths, 
218  ;  on  treatment  of  laryngeal 
growths,  235 ;  on  galvanic  cautery, 
370 

Millar,  on  acute  catarrhal  laryngitis,  195; 
on  spasm  of  glottis,  349,  352 

Millard,  on  tracheotomy,  399 

Mirrors,  laryngeal,  IGl 

Moisseuet,  on  syphilis  of  trachea,  389 

Moizard,  on  statistics  of  tracheotomy  for 
croup,  133 

Monckton,  fatal  case  of  laryngeal  paraly- 
sis, 318 ;  case  of  foreign  body  in  tra- 
chea, 413 

Mondiere,  case  of  obliteration  of  trachea, 
418 

Montague,  fatal  case  of  tonsillitis,  41 

Moore,  on  wounds  of  pharynx,  79,  80 

Moreau,  Renatus,  case  of  tracheotomy, 
397 

Morelli,  on  diphtheria,  114 

Morgagni,  fatal  cases  of  tonsillitis,  40  ;  on 
cederaatous  laryngitis,  20U 

Moura-Bourouillou,  his  lamp,  164 

Moxon,  case  of  lympho-sarcoma  of  tonsil, 
62 

Miiller,  fatal  case  of  tonsillitis,  42 

Murray,  Jardiue,  case  of  foreign  body  in 
pharynx,  81 

Musset,  cases  of  putrid  sore  throat,  31,  32  ; 
on  treatment  of  putrid  sore  throat,  32 

Nassilofp,  on  diphtheritic  keratitis,  97 

Navratil,  his  laryngeal  dilator,  193  ;  cases 
of  acute  catarrhal  laryngitis,  197  ;  on 
treatment  of  laryngeal  sarcomata,  256; 
rase  of  paiiilysis  of  adductors,  339 

Neudorfcr,  on  infra-glottic  laryngoscopy, 
176 

Nervo-muscular  sensory  affections  of  la- 
rynx, 303 

Neuralgia,  of  larjTix,  307  ;  of  pharynx,  84 

Neuroses  of  pharynx,  83 

Nicaise,  on  hemorrhage  in  tracheotomy 
with  thermo-cautery,  407 

Niemeyer,  on  retropharyngeal  abscess,  19  ; 
on  granular  pharyngitis,  28  ;  on  treat- 
ment of  chronic  laryngitis,  212  | 

Nitrate  of  silver,  pharyngitis  caused  by,  76  , 

Nitric  acid,  pharyngitis  caused  by,  76  I 


Nitze,  his  electro-endoscopic  instrument, 
368 

Nola,  on  diphtheria,  91 

Norton,   fatal  case  of  tonsillitis,  42  ;  case 

of   cancer  of   jiharyux,    01 ;    case   of 

gumma  in  larynx,  201 

O'Brien,  case  of  injury  of  trachea,  095 

(Edema  of  larj-nx,  chronic,  217 

(Edematous  laryngitis,  200 

Oertel,  on  diphtheria,  97,  111,  114,  122; 
on  laryngoscopy,  174  ;  cases  of  laryn- 
geal growth,  219,  225 ;  on  laryngeal 
papillomata,  226 

Oidium  albicans  in  thrush,  88 

Oliver,  on  laryngeal  gymnastics,  342 

Ott,  case  of  bilateral  paralysis  of  abductors, 
329 

Oulmont,  cases  of  secondary  diphtheria  in 
typhoid  fever,  141 

Oxalic  acid,  pharyngitis  caused  by,  76 

Ozanam,  on  treatment  of  diphtheria,  118 

Padley,  on  foreign  bodies  in  trachea,  417 

Palate,  paralysis  of,  14 

Panas,  on  fractures  of  larynx,  291,  292 

Pancoast,  on  treatment  of  aphonia,  341 

Paralyses,  of  larynx  {see  Larynx  ,  309 

Paralysis,  of  soft  palate  following  acute 
laryngitis,  14 ;  diphtheritic,  85  ;  of 
palate  in  association  with  facial  paral- 
ysis, 86  ;   palato-glosso  pbaryugeal,  86 

Parsesfchesia,  of  larynx,  307  ;  of  pharynx,  84 

Parasites  in  tonsils,  56 

Pare,  Arabroise,  on  treatment  of  enlarged 
tonsils,  52  ;  case  of  wound  of  trachea, 
395  ;  on  tracheotomy,  397 

Parker,  case  of  traumatic  laryngitis,  206  ; 
his  tracheotomy  tube,  374 

Parrot,  case  of  foreign  body  in  trachea, 
412 

Paste,  London,  28 

Paul,  on  excision  of  tonsils,  52  ;  on  spasm 
of  glottis,  o49  ;  on  tracheotomy,  397 

Pell,  case  of  bilateral  paralysis  of  abduc- 
tors, 329 

Pelletan,  case  of  foreign  body  in  larynx, 
300 

Pentzoldt,  on  laryngeal  paralysis,  309 ; 
case  of  bilateral  paralysis  of  abduc- 
tors, 329 

Petel,  cases  of  tracheal  growths  after 
cicatrization  of  wound,  385 

Peter,  on  granular  pharyngitis,  26 ;  on 
putrid  sore  throat,  30 ;  on  herpes  of 
pharynx,  33,  34,  35 ;  on  diphtheiia, 
97,  105,  113;  on  secondary  diphtheria 
in  typhoid  fever,  141  ;  on  sore  throat 
in  intermittent  fever,  142  ;  on  erysipe- 
las of  pharynx,  146;  on  laryngeal 
phthisis,  208 

Peterson,  on  gouty  sore  throat,  36 

Petit,  on  laryngeal  phthisis,  205 

Pfeufor,  on  cedematous  laryngitis,  204 

Pharyngeal,  bistoury,   8;  brushes,  8 ;  cu- 
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rette,  9  ;  forceps.  8  ;  probe?,  8  ;  scis- 
sors, 8  ;  spatula,  8  ;  tonsil,  2 ;  pouch, 
57 

Pharyngitis,  13  ;  follicular,  23  ;  granular, 
33  ;  paralysis  of  soft  palate  following 
acute,  14  ;  rapidly  fatal  cases  of,  14  ; 
sicca,  2o  ;  traumatic,  75 

Pharyngocele,  57 

Pharynx,  anatomy  of,  1 ;  ansEsthesia  of, 

83  ;  catarrh  of,  13 ;  cancer  of,  GU ; 
chancres  in,  G5  ;  dilatation  of,  57  ; 
erysipelas  of,  143  ;  examination  of,  7  ; 
foreign  bodies  in,  bO  ;  herpes  of,  42  ; 
hyperesthesia  of,   84;    neuralgia   of, 

84  ;  neuroses  of,  70  ;  non-malignant 
tumors,  of,  63 ;  parcesthesia  of,  84  ; 
paralysis  of  soft  palate  after  simple 
inflammation  of,  14 ;  phthisis  of,  70  ; 
syphilis  of,  64  ;  primary  sore  of,  65 ; 
secondary  symptoms  of,  60 ;  tertiary 
symptoms  of,  60 ;  treatment  of  con- 
tractions of,  70  ;  wounds  of,  78 

Phlebectasis  laryngea,  213 

Phosphorus,  pharyngitis  caused  by,  76 

Phthisis,  of  larynx,  265  ;  of  pharynx,  70 

Physick,  his  tonsiUotome,  9 

Pigments,  425 

Pillon,  on  syphilis  of  pharynx,  66 

Pitha,  on  perichondritis  of  larynx,  281 ;  on 
tracheotomy,  399 

Planchon,  on  thyrotomy,  237  .  on  trache- 
otomy, 399 

Platner,  on  tracheotomy,  398 

Poinsot,  case  of  tracheotomy  with  thermo- 
cautery, 407 

Polli,  on  treatment  of  diphtheria,  118 

Pollock,  on  tonsillitis,  38 

Polypus  of  larynx,  218 

Portal,  on  laryngeal  phthisis,  265 

Porte-caustiques,  laryngeal,  185 

Porter,  of  Dublin,  case  of  erysipelas  of 
larynx.  145 ;  on  syphilis  of  larynx, 
264 ;  case  of  foreign  body  in  larynx, 
350;  case  of  spasm  of  trachea,  380; 
on  foreign  bodies  in  trachea,  411,  414 

Porter,  of  St.  Louis,  case  of  erysipelas  of 
larynx,  147;  on  treatment  of  laryngeal 
phthisLs,  278 

Potash,  pharyngitis  caused  by  cauBtic,  76 

Potassium,  angina  caused  by  iodide  of,  78 

Prat,  cases  of  laryngeal  growth,  218,  242 

Probes,  laryngeal,  179 

Puech,  case  of  tracheotomy  for  tonsillitis, 
45 

Putrid  sore  throat,  30 

Quinsy,  37 

Radcliffe,  Netten,  on  diphtheria,  93 
Ramazinni,  on  chronic  laryngitis.  2U8 
Ranvier,    on   larj'ugeal    adenomata,    228 ; 

on  tracheal  vegetations,  385 
RauchfuRs,  his  insufliator.  184;   on  syphilis 

of  larj-nx,  202 ;   case  of  perichondritis 

of  larynx,  282 


Reflectors,  laryngeal,  163 

Regnoli,  case  of  laryngeal  growth,  218 

Rehn,  on  laryngeal  puralysis,  327  ;  case  of 
bilateral  paralysis  of  abductors,  329 

Reichert,  case  of  bilateral  paralysis  of  ab- 
ductors, 329 

Reid,  on  spasm  of  glottis,  350,  353 

Relaxed  throat  and  uvula,  19 

Renaldine,  case  of  foreign  body  in  trachea, 
413 

Retropharyngeal  abscess,  16 

Retslag,  case  of  perichondritis  of  larynx, 
281 

Reyher,  case  of  extirpation  of  larynx,  253 

Rheiner,  on  laryngeal  phthisis,  205,  208 

Rheumatic  sore  throat,  35 

Rice,  on  leprosy  of  larynx,  289 

Richard,  on  invention  of  laryngoscope,  160 

Richardson,  on  diphtheria,  113  ;  his  bel- 
lows for  effecting  artificial  respiration, 
401 

Richter,  on  tracheotomy,  398 

Riegel,  on  laryngeal  paralysis,  304,  317, 
320,  329  ;  on  stenosis  of  trachea,  390, 
391 

Rilliet  and  Barthez,  fatal  cases  of  acute 
pharyngitis,  14  ;  on  putrid  sore  throat, 
31  ;  fatal  cases  of  tonsillitis,  40 ;  on 
pharj'ngeal  affections  of  measles,  139 

Rindfleisch,  on  phthisis  of  pharynx,  70 ; 
on  diphtheria,  111  ;  on  croup,  127  ; 
on  laryngeal  phthisis,  276 

Ringer,  on  treatment  of  tonsillitis,  44 

Ripley,  cases  of  tracheotomy  in  laryngeal 
phthisis,  280 

Eisch,  case  of  oedema  of  vocal  cords,  203 

Roberts,  on  deformity  of  chest  associated 
with  enlarged  tonsils,  48 

Robertson,  case  of  injury  of  trachea,  395 

Robin,  histological  changes  in  granular 
pharyngitis,  27 

Robinson,  Beverley,  on  diphtheria,  113, 
118;  on  laryngeal  phthisis,  205,  280; 
on  laryngeal  paralysis,  309 

Roche,  case  in  which  pus  burrowed  from 
tonsil  into  chest,  41 

Roederer,  on  malformation  of  larynx.  363 

Roget,  his  modification  of  tracheotomy 
tube. 399 

Rokitansky,  on  pharyngeal  diverticula,  57, 
58,  82  ;  on  laryngo-typhus,  142  ;  on 
subglottic  chronic  laryngitis,  214.  216  ; 
cases  of  laryngeal  growths,  218;  on 
laryngeal  phthisis,  205  ;  on  malfornia- 
tious  of  larynx,  302 ;  case  of  tracheo- 
cele, 409 

Rolandi,  case  of  tracheotomy,  397 

Rollet,  case  of  syphilis  of  larynx,  262 

Romberg,  on  impaired  sensibility  of  larynx 
in  cholera,  304 

Rose,  on  degeneration  of  tracheal  cartila- 
ges, 384 

Rosenmiiller's  fossa,  2 

Roser,  on  laryngotomy,  406 

Ross,  case  of  traumatic  laryngitis,  206 
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Roth,  on  syphilis  of  larynx,  259 
Rothenburg,  on  syphilis  of  pharynx,  70 
Roux,  on  laryngotoiny,  40(5 
Royer-Collard.  on  diphtheria,  92 ;  case  of 

foreign  body  in  trachea,  418,  414 
Riidiuger,  on  anatomy  of  pharynx,  T) 
Ruble,  cases  of  acute  pharnygitis,  14  ;  on 
laryngeal  affections  of  small-pox,  140  ; 
case    of   abscess   of    larynx,   207  ;  on 
chronic  laryngitis,  2()8;   on  perichon- 
dritis of   larynx,    381,    2y4 ;    case  in 
which   epiglottis  was  drawn   into  la- 
rj'nx,     299 ;    on     nervous     laryngeal 
cough,  359 
Riihlmann,  on  paralysis  of  abductors,  331 
Ruppaner,  on  laryngeal  sarcomata,  255 
Rush,  case  of  compression  of  trachea,  393 
Ryland,  on  erysipelas  of  pharynx,  145 ;  on 
traumatic  laryngitis,  206;   on  tumors 
of  larj'nx,  218;  on  laryngeal  enchon- 
dromata,  228  ;  on  burns  of  larynx,  298 


Sabatier,  on  foreign  bodies  in  trachea, 
411 

Salter,  Hyde,  on  tracheitis,  380 

Sanatorius,  on  tracheotomy,  397 

Sanderson,  Burdon,  on  diphtheria,  96,  104 

Sanne,  on  diphtheria,  94,  96,  100,  120;  on 
larj'ngo-tracheal  diphtheria,  128,  133; 
on  scarlatina,  138  ;  on  tracheotomy, 
399 

Sansom,  on  ''  The  Antiseptic  Treatment," 
118,  120 

Sappey,  histological  changes  in  granular 
pharj-ngitis,  27 

Sauvee,  on  laryngeal  phthisis,  265 

Sawyer,  on  laryngeal  phthisis,  270 

Scalds  of  larynx,  206 

Scarlatina  anginosa,  throat  affections  of, 
137 ;  maligna,  throat  affections  of, 
137 ;  simplex,  throat  affections  of, 
137 

Scarlatina  buboes,  138 

Schech,  on  syphilis  of  pharynx,  08 ;  case 
of  perichondritis  of  larynx,  281  ;  case 
of  laryngeal  paralysis,  313,  314;  on 
nerve  supply  of  larynx  ;  417  ;  case  of 
spasm  of  tensors  of  vocal  cords,  360  ; 
on  galvanic  cautery,  371 

Scheff,  case  of  subglottic  chronic  laryngi- 
tis, 215 

Schmidt,  case  of  extirpation  of  larynx, 
251 

Schnitzler,  cases  of  laryngeal  growths, 
219  ;  on  treatnaent  of  laryngeal  phthi- 
sis, 279  ;  on  antesthesia  of  larynx,  305  ; 
case  of  hyperaisthesia  of  larynx,  307  ; 
case  of  neuralgia  of  larynx,  308  ;  case 
of  spasm  of  tensors  of  vocal  cords, 
361 ;  on  galvanic  cautery,  371 

Sohoenbom,  case  of  extirpation  of  larynx, 
251 

Schreiber,  case  of  paralysis  of  abductors, 
329  ;  case  of  chorea  of  larynx,  363 


Schroetter,  on  foreignbodies  in  pharynx, 
82 ;  on  treatment  of  irrital)ility  of 
fauces,  174;  his  laryngeal  forceps, 
190;  bis  laryngeal  dilator,  193.;  on 
abscess  of  larynx,  207 ;  on  subglottic 
chronic  laryngitis,  215,  216;  cases  of 
laryngeal  growths,  219  ;  case  of  cystic 
tumor  of  larynx.  2'27  ;  cases  of  cancer 
of  larynx,  247  ;  on  laryngeal  sarco- 
mata, 255  ;  case  of  perichondritis  of 
larynx,  281,  282  ;  on  leprosy  of  larj'nx, 
289  ;  on  anchylosis  of  arytenoid  artic- 
ulations. 348 ;  on  tracheal  pulsation, 
370  ;  cases  of  sarcoma  of  trachea,  387 

Schiiller,  Max.  on  tracheotomy,  399 ;  on 
tracheal  granulations  after  tracheoto- 
my, 4U8 

Schupfe,  case  of  foreign  body  in  pharynx 
causing  caries  of  vertebraj,  80 

Schwilgue,  on  tracheotomy,  398 

Scissors,  pharyngeal,  8 

Scultetus,  on  tracheotomy,  898 

See,  on  diphtheria,  96,  104 

Seeligmuller,  on  treatment  of  diphtheria, 
118;  case  of  laryngeal  paralysis,  313 

Seidel,  case  of  syphilis  of  trachea,  388 

Semeleder,  cases  of  erysipelas  of  larynx, 
145  ;  his  frontal  mirror,  163  ;  on  mi- 
crometers, 167  ;  on  infra-glottic  laryn- 
goscopy, 176  ;  on  laryngeal  phthisis, 
270 

Semon,  Felix,  case  of  diphtheria,  94;  on 
treatment  of  laryngeal  growths,  219, 
231  ;  on  laryngeal  phthisis,  270  ;  case 
of  bilateral  i)aralysis  of  abductors, 
329,  330  ;  on  paralysis  of  abductors, 
331,  333;  on  anchylosis  of  arytenoid 
articulations,  348  ;  his  modification  of 
Trendelenburg's  tampon- canula,  377 

Semi^le,  on  diphtheria,  118;  on  croup,  126 

Senator,  on  diphtheria,  113 

Senn,  his  laryngoscope,  159 

Serkowski,  cases  of  tracheotomy  in  laryn- 
geal phthisis,  280 

Sestier,  on  oedemacous  larjTigitis,  201-205  ; 
on  chronic  cederaa  of  larynx,  217 

Severinus,  on  removal  of  enlarged  tonsils, 
52  ;  case  of  tracheotomy,  397 

Sgambatus,  on  diphtheria,  91 

Sharp,  on  excision  of  tonsils,  53  ;  on  trache- 
otomy, 398 

Shaw,  Alexander,  case  of  tracheotomy  for 
tonsillitis,  45 ;  on  malformation  of 
chest  associated  with  enlarged  tonsils, 
48 

Sbeppard,  case  of  foreign  body  in  trachea, 
414 

Sidlo,  cases  of  dislocation  of  larynx.  293  ; 
on  anchylosis  of  arytenoid  articula- 
tions, 348 

Siegle,  his  inhaler,  182 

Silver,  pharyngitis  caused  by  nitrate  of,  76 

Silver,  case  of  paralysis  of  palate,  85 

Simon,  Edmund,  on  retro-pharyngeal  ab- 
scess, 18 
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Simon,  John,  on  spontaneous  origin  of 
specific  diseases,  94 

Simon,  on  laryngo-traclieal  diphtheria,  128 

Simorre,  on  treatment  of  diphtheria,  127 

Sim[)son,  James,  on  spasm  of  glottis,  349 

SmuU-pox,  throat  affections  of.   140 

Smith,  Andrew,  case  of  paralysis  of  abduc- 
tors, o29  ;  case  of  acute  laryngo-tra- 
cheal  inflammation  followed  by  for- 
mation of  plastic  deposit,  380 

Smith,  Solomon,  case  of  paralysis  of  ab- 
ductors, 329 

Smith,  Stevenson,  on  herpes  of  pharynx, 
34 

Smith,  Thomas,  his  tracheal  valve,  378  ; 
on  treatment  of  tracheal  granulations, 
408 

Smyly,  cases  of  foreign  bodies  in  trachea, 
412 

Soda,  pharyngitis  caused  by  caustic,  76 

Soft  palate,  anatomy  of,  5 

Sommerbrodt,  case  of  pharyngeal  papil- 
loma, 63  ;  case  of  blood  cyst  in  larynx 
caused  by  contact  of  foreign  body,  300 

Sore  throat,  13 ;  gouty,  36  ;  putrid,  30 ; 
rheumatic,  35 

Spatula,  pharyngeal,  8 

Speculum,  Bozzini's  laryngeal,  159 

Sponge-holder,  laryngeal,  180 

Spray-producer,  Siegle's,  182;  Solis  Co- 
hen's, 162 

Squire,  William,  on  diphtheria,  95 ;  on 
treatment  of  croup,  125 

Stanley,  on  traumatic  laryngitis,  206 

Starr,  on  diphtheria,  91 

Steam  kettles,  184 

StefEen,  on  spasm  of  glottis,  350,  351,  856, 
357 

Steiner,  on  treatment  of  diphtheria,  120 

Stoerk,  on  hypertrophic  form  of  granular 
pharyngitis,  27 ;  on  ton-illitis,  41  ; 
his  porte-caustique,  185  ;  his  laryngeal 
forceps,  191  ;  on  treatment  of  catar- 
rhal laryngitis,  200  ;  on  chronic  blen- 
norrhcea  of  larynx,  etc.,  215  ;  cases  of 
laryngeal  growths,  219 ;  case  of  dislo- 
cation of  larynx,  293  ;  case  of  growths 
in  trachea,  382 

Stofella,  on  condition  of  larynx  in  measles, 
139 

Stokes,  case  of  foreign  body  in  trachea, 
391 

Strieker,  on  anatomy  of  larynx,  158 

Stroppa,  on  traumatic  pharyngitis,  75 

Sub-glottic  chronic  laryngitis,  214 

Sulphuric  acid,  pharyngitis  caused  by,  75 

Susruta,  on  diphtheria,  89 

Swediaur,  on  syphilis  of  pharynx,  65 

Syme,  case  of  recovery  after  exfoliation 
of  greater  part  of  second  cervical  ver- 
tebra, 18 

Syphilis,  of  larynx,  256  ;  of  pharynx,  64 

Talamon,  on  diphtheria,  113 
Tangier,  on  calculi  in  tonsils,  56 


Tardieu,  on  herpes  of  pharj'nx,  34 

Tartar  emetic,  pharyngitis  caused  by,  76 

Taylor,  on  i^oisoning  bj'  sulphuric  acid,  75 

Ter  Maten,  on  laryngeal  phthisis,  272 

Thomas,  on  leprosy  of  larynx,  290 

Thomas,  Llewelyn,  on  tracheotomy,  399 

Thornton,  on  tracheotomy,  399 

Thompson,  Dr.  Henry,  case  of  foreign  body 
in  trachea,  412 

Thompson,  on  tracheotomy,  399 

Throat,  sore,  13  ;  affections  of  eruptive 
fevers,  136 ;  clergyman's  sore,  23 ; 
gouty  sore,  36  ;  putrid  sore,  30 ;  re- 
laxed, 19  ;  rheumatic  sore,  35 ;  ulcer- 
ated, 21 

Thrush,  87 

Thursfield  on  diphtheria,  94,  95,  90,  98 

Thyrotomy,  236 ;  comparative  merits  of, 
for  removal  of  laryngeal  growths,  238 ; 
indications  for,  236  ;  method  of  proce- 
dure, 237 

Tilleau,  case  of  tracheotomy  with  thermo- 
cautery, 407 

Tobold,  on  throat  affections  of  typhoid 
fever,  142 ;  on  position  of  laryngeal 
reflector,  163;  his  laryngeal  lamp,  164; 
on  raising  the  pendent  epiglottis,  174  ; 
case  of  abscess  in  larynx,  207  ;  case 
of  laryngeal  growths,  219 ;  on  laryn- 
geal growths,  220  ;  on  lupus  of  larynx, 
286 ;  on  treatment  of  laryngeal  neu- 
roses, 309  ;  case  of  bilateral  paralysis 
of  abductors.  329 ;  cases  of  laryngeal 
paralysis,  333 

Tommasi,  on  diphtheria.  97 

Tonsil,  anatomy  of,  5  ;  calculi  in,  55  ;  can- 
cer of,  62  ;  chancres  on,  64 ;  enlarged, 
46  ;  excision  of,  11  ;  foreign  bodies  in, 
55;  Luschka's,  2;  parasites  in,  56; 
pharyngeal,  2 

Tonsillitis,  37 

Tonsillotome,  double,  11 ;  Fahnestock's,  9, 
11  ;  Physick's,  10 

Tortual,  on  anatomy  of  pharynx,  8 

Trachea,  anatomy  of.  364 ;  compression  of, 
392 ;  malformations  of,  417 ;  malig- 
nant tumors  of,  386  ;  ('/)  carcinomata, 
386  ;  (b)  sarcomata,  387 ;  non-malig- 
nant tumors  of,  381  ;  osseous  giowths 
in,  384  ;  post- tracheotomic  vegetations 
in,  384 ;  stricture  of,  390  ;  syphilis  of, 
388 

Tracheal  image,  368;  instruments,  370; 
insufflations,  425  ;  phthisis,  393 

Tracheitis,  acute  catarrhal,  379  ;  chronic, 
381 

Tracheocele,  409 

Tracheoscopy,  367 

Tracheotomy,  401  ;  use  of  thermo-cantery 
in,  407 ;  withdrawal  of  canula  after, 
408 
Trachoma  of  vocal  cords,  214 
Traube,  on  identity  of  croup  and  diph- 
theria, 126  ;  cases  of  bilateral  paraly- 
sis of  vocal  cords,  319 


INDEX. 


439 


Tranmatic  larynsfitis.  205  ;  pharyngitis,  75 
Trendelenburg',    on    diphtheria,    97 ;    his 

tampon-caimla.  ;J77 
Trideau,  on  treatment  of  diphtheria,  118 
Trousseau,  on  putrid   sore   throat,  30-32  ; 
on  herpes  of  pharynx,  33,  35  ;  on  tonsil- 
litis, 41,  44  ;  on  diphtheria,  89,  9(5,  97, 
105,  100,  110,  119;  on  laryngo-tracheal 
diphtheria,   133 ;  on  throat  affections 
of  scarlet  fever,  137,   138;    of  small- 
pox,   140 ;  on   oedematous  laryngitis, 
203.  205  ;  on  laryngeal   phthisis,  205  ; 
case   of  tracheotomy,  398;    on  with- 
drawal of  tracheal  canula,  408 
Tulpius,  case  of  foreign  body  in  trachea, 

412 
Tumors,   of  larynx,  malignant,  244 ;  non- 
malignant  [see  Larynx),  218;  of  pha- 
rynx, non-malignant,  03  ;  of  trachea, 
non-malignant,  381  ;  gummy,  07 
Tiirck,  oa   neuralgia  of  pharynx,   84  ;  on 
the  laryngoscope,  161,  160;   on  treat- 
ment of  irritability  of  fauces,  173 ;   on 
raising   the    pendant   epiglottis,   174 ; 
on  trachoma  of  vocal  cords,  214  ;  on 
*  subglottic    chronic     laryngitis,     215  ; 

cases  of  larj'ngeal  sarcomata,  256  ; 
fatal  case  of  syphilis  of  larynx,  264  ; 
cases  of  perichondritis  of  larynx,  281, 
2s2  ;  cases  of  lupus  of  larynx,  286  ; 
cases  of  laryngeal  paralysis,  313,  317, 
319  ;  case  of  growths  in  trachea,  382  ; 
on  anchylosis  of  arytenoid  articulation, 
348  ;  on  tracheoscopy,  368 
Typhoid  fever,  throat  affections  of,  141 
Typhus  fever,  throat  affections  of,  143 

Ulcerated  throat,  21 
Ulrich,  on  tracheotomy,  394 
Underwood,  on  sptusm  of  glottis,  350 
Uvula,  excision  of,  12  ;  hemorrhage  after 

excision  of,  21  ;  relaxed,  19 
Uvulatome,  the  author's,  12  \  Elsberg's,  12 
Uvulitis,  15 

Vali.etx,  on  laryngo-tracheal  diphtheria, 
131 

Van  Swieten,  on  granular  pharyngitis,  23  ; 
on  oedematous  laryngitis,  201  ;  on 
tracheotomy.  398 

Velpeati,  his  modification  of  the  tonsillo- 
tome,  10  ;  on  extension  of  inllamma- 
tion  in  tonsillitis,  40,  41  ;  on  treatment 
of  tonsillitis,  44 ;  cases  of  wound  of 
carotid  whilst  excising  tonsils.  54 ; 
case  of  cancer  of  tonsil,  62  ;  case  of 
foreign  body  in  trachea,  414 

Ventricle  of  larynx,  eversion  of,  226 

Verduc,  on  tracheotomy,  398 

Verneuil,  case  of  tracheotomy  with  thermo- 
cautery, 407 

Vicq  d'Azyr,  on  laryngotomy,  398 

Vidal,  on  tonsillitis,  .".ll 

Villa  Real,  on  diphtheria,  90 


Virchow,  on  enlarged  tonsils,  49  ;  on  croup, 
126  ;  on  chronic  laryngitis,  209;  cases 
of  cystic  tumors  of  lar3nx,  227  ;  on 
laryngeal  enchondromata,  228  ;  on  de- 
velopment of  cancer,  231  ;  on  syphilis 
of  larynx,  2(J2  ;  on  laryngeal  phthisis, 
265  ;  on  lupus  of  lai-ynx,  287 ;  on 
leprosy  of  larynx,  289,  290 

Vocal  cords,  atrophy  of,  347  ;  spasm  of 
abductors  of.  349  ;  paralysis  of,  see 
larynx  ;  trachoma  of.  214 

Voltolini,  case  of  pharyngeal  growth,  63 ; 
on  laryngeal  magnifiers.  166  ;  on  chron- 
ic laryngitis,  216  ;  on  diagnosis  of 
laryngeal  tumors,  224;  on  treatment 
of  laryngeal  growths,  234,  235;  on 
galvanic  cautery,  371  ;  case  of  trache- 
otomy with  thermo-cautery.  407 ; 
cases  of  foreign  body  in  trachea,  412, 
416 

Vulpian,  on  diphtheritic  paralysis,  114 

Wade,  on  albuminuria  in  diphtheria,  104 
Wagner,  Clinton,  cases   of  growths  in  la- 
rynx, 220  ;  case  of  neuralgia  of  larynx, 

308 
Wagner,    E.,    on   dii)htheritic   membrane, 

126 
Wagner.  Ernest  L.,  on  tonsillitis,  39  ;  on 

foreign   bodies   in   tonsil,  55,  56 ;    on 

paralysis  agitans,  85 
Waldenburg,  on   syphilis   of    larynx,  259, 

264 ;  his  system    of  pneumatometry, 

390 
Walker,   on  the  laryngoscope,   166  ;  cases 

of  laryngeal  growth,  219 
Wallace,  on  traumatic  laryngitis,  206 
Walshe,  on  cancer  of  pharynx,  60 
Ward,    Ogier,    case    of   foreign   body    in 

pharynx,  81 
Warden,  on  the  laiyngoscope,  160 
Warren,  case  of  bilateral  paralysis  of  ab- 
ductors, 329 
Warren,    ]\Iason,    on    deformity    of  chest 

produced  by  enlarged  tonsils.  48 
Watson,  Sir  Thomas,  case  of  foreign  body 

in  larynx,  300  ;  cases  of  foreign  body 

in  trachea,  414 
Weber,  Hermann,  case  of  paraljsis  of  pa- 
late   following    simple     angina,    85 ; 

cases  of  diphtheria,  114 
Weber,  O.,  on    phthisis   of   pharynx,    72; 

fatal  cases  of  laryngeal  jiaralysis,  318 
Wedl,  on  trachoma  of  vocal  cords,  214 
Wegner,  case  of  extirpation  of  larynx,  253 
Wendt.    on  retro-pharyngeal  abscess,  17; 

on  granular  jjharyngitis,  27,   28 ;    on 

phthisis  of  pharynx,  70 
Wertheim,  on  laryngeal  magnifiers,  IGO 
West,   on   treatment  of   diphtheria,   119; 

on  (;roup   following  measles,  139;  on 

spasm  of  glottis,  351 
Wliipham,  case   of   bilateral  paralysis  of 

abdtictors,  329 
Whistler,    his    cutting    dilator,    194 ;    on 
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syphilis  of  larynx,  257,  259,  266  ;  case 
of  foreign  body  in  larynx,  303 
Wibnaer,  on  diphtheria,  95 
Wichman,  on  spasm  of  glottis,  250 
Wilcke,  on'  diphtheria,  91 
Wilks,  throat  affections  of  typhoid  fever, 
141 ;  case  of  perichondritis  of  larynx, 
281 ;    cases  of  thickening  of  trachea 
from  long-standing  intlammation,  881 ; 
case  of  osseous  growth  in  trachea,  384  ; 
case  of  tracheal  phthisis,  893 
Willigk,   on  sj'philis  of  larynx,   256  ;    on 
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